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© Substituted N-[(4-piperidinyl)alkyl] bicycllc condensed ozazol- and thiazolamlnes. 

© Novel substituted N-((4-piperidinyl)alkyl] bicyclic condensed oxazol-and thiazolamines of formula 
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the pharmaceutical^ acceptable acid addition salts 
and possible stereochemical^ isomeric forms 
thereof, which compounds have anti-depressive, 
anti-Parkinson and enterokinetic activity; pharma- 
ceutical compositions containing such compounds 
as an active ingredient and methods of preparing 
said compounds and pharmaceutical compositions. 
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SUBSTITUTED N-[(4-PIPERIDINYL)ALKYL] BICYCLIC CONDENSED OXAZOL-AND THIA20LAMINES 



Background of the Invention 

In U.S. patent No. 4.219,559 there are de- 
scribed a number of N-heterocyclyl-4- 
piperidinamines, wherein said heterocyclyl is im- 
idazole being condensed with benzene or pyridine, 
which compounds are useful as anti-histaminic 
agents. 
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The compounds of the present invention, con- 
taining an analogous heterocyclic radical being 
substituted on a piperldine moiety, differ therefrom 
essentially by the fact that said heterocyclyl is 
oxazole or thiazole being condensed with benzene, 
pyridine or pyrimidine and by their unexpected 
pharmacological properties. 

Description of the preferred embodiments 

The present invention is concerned with novel 
substituted N-[(4-piperidinyl]alkyl)] bicyclic con- 
densed oxazol-and thiazolamines which may struc- 
turally be represented by the formula 



the pharmaceutical^ acceptable acid addition salts 
and the stereochemically. isomeric forms thereof, 
wherein 

-A^A'-A^Ms a bivalent radical having the for- 
mula 

-CH = CH-CH = CH-(a), 

-N = CH-CH = CH-(b), 

-CH = N-CH = CH-(c), 

-CH=CH-N = CH-(d), 

-CH = CH-CH = N-(e), 

-N = CH-N = CH-(f)or 
* 

-CH = N-CH = N-(g), wherein one or two hy- 
drogen atoms in said radicals (f) -(g) and up 
to three hydrogen atoms in said radicals (a) - 
(e), may each independently from each other 
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be replaced by halo, hydroxy, amino, 
trifluoromethyl, Chalky! or C^alkyloxy. or 
two hydrogen atoms in said radicals (a) -(e) 
substituted on adjacent carbon atoms may 
be replaced by a bivalent radical of formula - 
0-CH a -0-or -0-CH 2 -CH a -0-; 

2 is -O-or -S-; 

R 1 is a member selected from the group 
consisting of hydrogen, Chalky!, d. 
8 alkylcarbonyl, aryl Chalky I, arylcarbonyl 
and C^alkyloxycarbonyl 

Q is afkanediyl; 

R is a member selected from the group 
consisting of hydrogen, d^alkyl, hydroxy 
and Chalky loxy; 

L is a member selected from the group 
consisting of a radical of formula 
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Alk is d^alkanediyl; 

X is -O-or -CH a -; 

R a is hydrogen or d-« aikyl; 

R* and R* are each independently selected from 
the group consisting of hydrogen, halo, 
trifluoromethy!, hydroxy. d-e aikyl. d-ealkytoxy and 
phenyl d^alkyloxy; 

wherein aryl is a member selected from the group 
consisting of phenyl, substituted phenyl, pyridinyl, 
mono-and di (d-ealkyloxyj-pyridinyl. thienyl. 
halothienyl, d-ealkylthienyl. pyrrolyl, C t . 
ealkylpyrrolyl, furanyl, furanyl substituted with d- 
e alkyl, pyrazinyi, thiazolyl and imidazolyl; and sub- 
stituted phenyl being phenyl substituted with up to 
3 substituents each indpendently selected from the 
group consisting of halo, hydroxy, trifluoromethy!, 
Chalky! and d^alkyloxy. 

As used in the foregoing definitions the term 
halo is generic to fluoro, chloro, bromo and iodo; 
the term "d-ealkyl* is meant to include straight 
and branch chained saturated hydrocarbon radicals 
having from 1 to 6 carbon atoms such as, for 
example, methyl, ethyl, 1-methylethyl, 1,1- 
dimethylethyl, propyl, 2-methylpropyl, butyl, pentyl, 
hexyl and the like; "C^alkanediyl" is meant to 
include bivalent straight or branph chained al- 
kanediyl radicals having from 1 to 4 carbon atoms. 

Preferred compounds within the invention are 
those wherein L is a radical of formula (h) wherein 
R 1 and R 4 are both hydrogen; or L is a radicai of 
formula (i) wherein R J is hydrogen, halo, d*aikyl, 
C^alkyloxy or phenyl C^alkyloxy and R 4 is hy- 
drogen, halo or C^alkyloxy. 



(h), and a radical of formula 



(i); 



Particularly preferred compounds are those 
preferred compounds wherein R is hydrogen; L is a 
radical of formula (h) wherein R l is hydrogen, or L 
is a radical of formula (i) wherein R 3 is hydrogen or 
halo and R 4 is hydrogen; and R' is a member 
selected from the group consisting of hydrogen, C 
6 alkyl. C^aJkylcarbonyl, aryl d-saikyl and arykx 
bonyl. 

More particularly preferred compounds are 
those particularly preferred compounds wherein Q 
is d-aalkanediyl; L is a radical of formula (h) 
wherein Alk is methylene; and R 1 is a member 
selected from the group consisting of hydrogen, d. 
<alkyi, aryl d^alkyl and arylcarbonyl. wherein aryl 
is a member selected from the group consisting of 
phenyl, substituted phenyl, furanyl and thiazolyl; 
said substituted phenyl being phenyl substituted 
with up to 2 substituents each independently se- 
lected from the group consisting of halo, hydroxy, 
trifluoromethyl. methyl and methoxy. 

Those particularly preferred compounds 
wherein A 1 =A a -A 3 =A\ is a bivalent radical of for- 
mula (a) which may be substituted with up to three 
d-ealkyloxy radicals are especially preferred. 

More especially preferred compounds are se- 
lected from the group consisting of N-[[l-[(2. 
dihydro-1,4-ber^odioxin-2-yl)methylH-piperidinylh 
methyl>2-ben2othiazo[amine, the pharmaceutical^ 
acceptable acid additions salts and the possible 
- stereochemical^ isomeric forms thereof, whereby - 
(SH-hN-[[1 -{(2,3-dthydro-1 ,4-benzodioxin-2-yl)- 
metJiyl]^piperidinyl]methyl>2-benzothia2olamine 
and the pharmaceutical^ acceptable acid additions 
salts thereof are most preferred. 

In order to simplify the structural representa- 
tions of the compounds of formula (I) and of certain 
precursors and intermediates thereof the 
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radical will hereafter be represented by the symbol 
D. 



The compounds of formula (I) can generally be 
prepared by N-alkylating an intermediate of formula 
(III) with a reagent of formula (II). 



L-W + H-D 
(ID (III) 



N-alkylation 



reaction 



L-D (I) 



In (II) W represents an appropriate reactive leaving 
group such as, for example, halo, e.g., chloro, 
bromo or iodo, or a sulfonyloxy group, e.g. methyl- 
sulfonyloxy or 4-{methylphenyl)sulfonyloxy. 

The alkylation reaction is conveniently conduct- 
ed in an inert organic solvent such as, for example, 
an aromatic hydrocarbon, e.g.. benzene, methyl- 
benzene, dimethylbenzene, and the like; a C t . 
6 alkanol, e.g., methanol, ethanol, 1-butanol and the 
like; a ketone, e.g., 2-propanone, 4-methyl-2-pen- 
tanone and the like; an ether, e.g., 1,4-dioxone, 
1,1'-oxybisethane, tetrahydrofuran and the like; N,N 
-dimethylformamide (DMF); N,N-dimethylacetamide 
(DMA); dimethyl sulfoxide (DMSO); nitrobenzene; 
1-methyl-2-pyrrolidinone; and the like. The addition 
of an appropriate base such as, for example, an 
alkali or an earth alkaline metal carbonate, hy- 
drogen carbonate, hydroxide, and oxide, e.g., so- 
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dium carbonate, sodium hydrogen carbonate, po- 
tassium carbonate, sodium hydroxide, calcium car- 
bonate, calcium hydroxide, calcium oxide and the 
like, or an organic base, such as, for example, a 
tertiary amine, e.g., N,N-diethylethanamine, N-(1- 
methylethyl)-2-propanamine, 4-ethylmorpholine and 
the like may be utilized to pick up the acid which is 
liberated during the course of the reaction. In some 
circumstances the addition of a iodide salt, prefer- 
ably an alkali metal iodide, is appropriate. Some- 
what elevated temperatures enhance the rate of the 
reaction. 

The compounds of formula (I) can also be 
prepared by the reductive N-alkylation reaction of - 
(III) with an appropriate carbonyi-compound of for- 
mula L' = C = 0 (IV). said L' = C = 0 being a com- 
pound of formula L-H wherein a «CH,-radical is 
oxidated to a carbonyl radical. 



l/ =C=0 + (III) r^lve N-alkylation _ p (J) 
(jy) reaction 



Said reductive N-alkylation reaction may con- 
veniently be carried out by catalytically hydroge- 
nating a stirred and heated mixture of the reactants 
in a suitable reaction-inert organic solvent accord- 
ing to art-known catalytic hydrogenating proce- 
dures. The reaction mixture may be stirred and/or 
heated in order to enhance the reaction rate. Suit- 
able solvents are, for example, water; C^alkanols, 
e.g. methanol, ethanol, 2-propanol and the like; 
cyclic ethers, e.g. 1.4-dioxane and the like; haloge- 
nated hydrocarbons, e.g. trichloromethane and the 
like; N,N-dimethylformamide; dimethyl sulfoxide 



45 



50 



55 



and the like; or a mixture of two or more of such 
solvents. The terms "art-known catalytic hydroge- 
nating procedures" means that the reaction is car- 
ried out under hydrogen atmosphere and in the 
presence of an appropriate catalyst such as, for 
example, palladium-on-charcoal, platinum-on-char- 
coal and the like. In order to prevent the undesired 
further hydrogenation of certain functional groups 
in the reactants and the reaction products it may 
be advantageous to add an appropriate catalyst- 
poison to the reaction mixture, e.g., thiophene or 
the like. 
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The compounds of formula (I) can also be 
prepared by oxidatively cyclizing an urea of 
thiourea derivative of formula (V) in the presence of 
an appropriate oxidant. 




rs 



Appropriate oxidants are, for example, halogens, 
e.g. chlorine and bromine, thionyl chloride, sulfuryl 
chloride, thionyl bromide, sulfuryl bromide and the 
like agents. The said cyclization reaction is most 
conveniently conducted in a reaction-inert solvent 
such as. for example, an halogenated hydrocarbon, 



R 



L-N >-Q-E 



E 



(VI) 



20 



25 



e.g. tetrachloromethane. trichloromethane and tfh? 
like. Elevated temperatures may be appropriate to 
enhance the reaction rate. 

The compounds of formula (I) can also be 
prepared by reacting a bicycRc condensed oxazol- 
or thiazol of formula (VII) with a piperidine of for- 
mula (VI), wherein E 1 and E 2 are selected so that 
during the reaction a radical -NFT-is formed. 




"a 3 



(VII) 



05 



For example, the compounds of formula (I) can be 
prepared by reacting a piperdine of formula (VI) 
wherein E is a radical of formula -NR'H, said 
piperidine being represented by the formula (Vi-a), 
with an intermediate of formula (VII) wherein F is a 



4Q 



radical of formula -W\ said intermediate being re- 
presented by the formula (Vll-a). In (Vll-a) W has 
the previously described meaning of W, but it may 
also be C^alkyloxy, C^alkyrthio or Ci. 
6 aIkylsuIfonyI. 
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Additionally, the compounds of formula (I) can 
be prepared by reacting a piperidine of formula - 

(VI) wherein E 1 is W, said W having the previously 
described meaning, with an intermediate of formula 

(VII) wherein E is a radical of formula -NR f H. 



R 



(VI~b) 



« ^ 4- 



* 2 



(I) 



(Vll-b) 

75 



Said N-alkylation reactions may carried out fol- 
lowing the procedures described hereinabove for 
the preparation of (I) starting from (II) and (III). 



20 



The compounds of formula (I) wherein 2 is O 
and FT is hydrogen, said compounds being repre- 
sented by the formula (l-a), can also be prepared 
by cyclodesulfurizing an intermediate of formula - 
(X), which may conveniently be formed in situ by 
condensing an isothiocyanate (VIII) with an ar- 
omatic aminoalcohol of formula (IX). 



rK : : 



L-N ^ ^-Q-N=C=S 

(VIII) 



1 



(IX) 



A\ M "jf ' £ CYCl ° deSUl ~ ) L-Z^tm^^ 
--N^ ^-Q-NH-C— NH^ A 4' H furization ' \ / J' I I 



A 2 
' A 3 



(X) 



(I-a) 



Said cyclodesulfurization reaction may be carried 
out by the reaction of (X) with an appropriate alkyl 
halide. preferably iodomethane in a suitable 
reaction-inert organic solvent, e.g.. Ci^alkanol such 
as. methanol, ehtanol, 2-propanol and the like. Oth- 
erwise, the cyclodesulfurization reaction may be 
carried out by the reaction of (X) with an appro- 
priate metal oxide or salt in an appropriate solvent 
according to art-known procedures. For example, 
the compounds of formula (I) can easily be pre- 
pared by the reaction of (X) with a Hg(ll) or Pb(ll) 



45 

oxide or salt such as, for example. HgO, HgCI„ Hg- 
(OAc)„ Pbo or Pb(OAc),. In certain instances it 
may be appropriate to supplement the reaction 
$0 mixture with a small amount of sulfur. Even so 
methanediimines. especially dicyclohexylcar- 
bodiimide may be used as cyclodesulfurizing 
agents. 

55 
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THe compounds of formula (I) wherein R 1 is 
hydrogen, said compounds being represented by 
the formula (l-b). may be prepared by cyclizing an 
intermediate (XIII). which in situ may be formed by 
reacting an isocyanate or isothiocyanate (XI) with 
an aromatic amine (XII) 




(XIII) d- b ) 



alkene of formula (XlV-a) or (XlV-b) respectively, 
with an intermediate of formula (III) by stirring and, 
if desired, heating the reactants together, prefer- 
ably in a suitable solvent such as, for example, an 
alcohol, e.g., methanol, ethanol, 1-butanol and the 
like. 



40 - 



45 



so 



IN (XII) and (XIII) W* represents an appropriate 
leaving group such as, for example, halo. e.g. 30 
chloro and bromo; C ^alkyloxy and d^alkylthio. 

The compounds of formula (I) wherein Alk con- 
tains at least two carbon atoms, said compounds 
being represented by formulae (I-c-1) and (l-c-2). 
may also be prepared by reacting an appropriate * 



8 



13 



0 199 400 



14 




(C 2 _ 4 alkenediyl)-H 



(III) 



R' 



R 



>S— (C 2 _ 4 alkanediyl)-D 



(I-c-1) 



R 




O- ( C 2 _ 4 a 1 kened iy 1 ) -H 



(III) 



(XlV-b) 



rL^T\jO- ( C 2 _ 4 a lkanediy 1 ) -D 



(I-c-2) 

The compounds of formula (I) may also be 
converted Into each other following art-known func- 
tional group transformation procedures. A number 
of such reactions will be described hereinafter in 
more detail. 

The compounds of formula (I) wherein R 1 is 
hydrogen may be converted to the compounds of 
formula (I) wherein R 1 is other than hydrogen fol- 
lowing art-known procedures .such as, for example. 
N-alkylation, acylation, reductive N-alkylation and 
the like methods. A number of such procedures will 
be described hereinafter in more detail. 

For example, Chalky! or aryl C^aikyl groups 
may be introduced by reacting the starting com- 
pounds with an appropriate N-alkylating agent fol- 
lowing the procedures described hereinabove for 
the preparation of (I) starting from (II) and (III), or 
by reacting the starting compounds with an appro- 
priate carbonyl-compound following the reductive 
N-alkylation procedures described hereinabove for 
the preparation of (I) starting from (IV) and (III)> 

Alkylcarbonyl or arylcarbonyl groups may 
be introduced by reacting the starting amine with 
an appropriate carboxylic acid or a reactive deriva- 
tive thereof following art-known amidation reaction 
procedures. The carboxylic acid may be converted 
into a reactive derivative thereof such as, for exam- 
ple, an anhydride or a carboxylic acid halide, which 
subsequently, is reacted with the amine; or the 
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amine may be reacted with an appropriate carbox- 
ylic acid and a suitable reagent capable of forming 
amides e.g. dicyclohexylcarbodiimide, 2-chIor-1- 
methylpyridinium iodide and the like. 

G|.e Alkyloxycarbonyl groups may be intro- 
duced by reacting the starting compounds of for- 
mula (I) wherein R 1 is hydrogen with, for example, 
a C^alkyloxycarbonyl halogenide or the like 
reagents. 

The compounds of formula (I) containing a 
substituted nitrogen atom may be converted into 
the corresponding compounds of formula (I) 
wherein said nitrogen bears a hydrogen atom fol- 
lowing art-known methods for preparing N-H 
groups such as, for example, where said nitrogen 
is substituted with an aryl-CH,-group, by treating 
the starting compounds with hydrogen in the pres- 
ence of a suitable catalyst, e.g. palladium-on-char- 
coal. platinum-on-charcoal. in an appropriate sol- 
vent; or, where said nitrogen atom is substituted 
with an arylcarbonyl or C i ^alkylcarbonyl or Ci. 
6 aikyloxycarbonyl group by treating the starting 
compounds with an aqueous basic solution, e.g. an 
aqueous alkali metal hydroxide solution. 

In all of the foregoing and in the following 
preparations, the reaction products may be isolated 
from the reaction mixture and. if necessary, further 
purified according to methodologies generally 
known in the art. 
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The compounds of formula (I) have basic prop- 
erties and, consquently. they may be converted to 
their therapeutically active non-toxic acid addition 
salt forms by treatment with appropriate acids, 
such as, for example, inorganic acids, such as 5 
hydrohalic acid, e.g. hydrochloric, hydrobromic and 
the like, and sulfuric acid, nitric acid, phosphoric 
acid and the like; or organic acids, such as, for 
example, acetic, propanoic, hydroxyacetic, 2- 
hydroxy-propanoic, 2-oxopropanoic, ethanedioic, 10 
propanedioic, butanedioic. (Z)-2-butenedioic, (E)-2- 
butenedioic. 2-hydroxybutanediolc, 2.3-dihydrox- 
ybutanedioic. 2-hydroxy-1 .2,3-propanetricarboxylic, 
methanesulfonic. ethanesulfonic, benzenesulfonic, 
4-methylbenzenesulfonic, cyciohexanesulfamic. be^ 75 
nzoic, 2-hydroxybenzoic. 3-phenyl-2-propenoic, a- 
hydroxybenzeneacetic, 4-amino-2-hydroxybenzoic 
and the like acids. Conversely the salt form can be 
converted by treatment with alkali into the free 
base form. _ 



A number of intermediates and starting materi- 
als in the foregoing preparations are known com- 
pounds which may be prepared according to art- 
known methodologies of preparing said or similar 
compounds. A number of such preparation meth- 
ods will be described hereinafter in more detail. 

The intermediates of formula (III) can conve- 
niently be prepared by oxidatively cyclizing an urea 
or thiourea of formula (XVII) following the proce- 
dures described hereinabove for the preparation (!) 
starting from (V), thus preparing a bicyclic con- 
densed oxazole or thiazole of formula (XVI) and, if 
desired, subsquently N -alkylating (XVI), thus pre- 
paring an intermediate of formula (XV), followed by 
a deprotection reaction of (XV). The urea or 
thiourea derivative of formula (XVII) can be p* 
pared by reacting a piperidine isocyanate '"'J 
isothiocyanate (XXI) with an appropriate aromatic 
amine (XX) or alternatively, by reacting a 
piperidinamine (XIX) with an appropriate aromatic 
isocyanate or isothiocyanate (XVIII). 
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R 

P-N V-Q-N=C=Z + 
(XXI) 



R 



(XIX) 



NH 2 



(XVII) 



oxidative 
cyclization 



H-N — \ V 

" k 4 -A 3 
(XX) 



P-N^ y~ Q-NH-C-HN 




Z=C=N- 



-A 

^ V 

(XVIII) 



R 



(XVII) 



N-alkylation 



(if desired) 



(XVI) 



N 



deprotection 



(III) 



(XV) 

In the foregoing scheme, P is an appropriate 
protective group such as, for example, phenyl- 
methyl, acetyl, ethoxycarbonyl and the like groups. 
The elimination of the protective group P in (XV) 
may generally be carried out following art-known 
procedures such as, for example, by hydrolysis in 
alkaline or acidic aqueous medium, or by katalytic 
hydrogenation. 

The intermediates of formula (111) wherein 2 is 
0, said intermediates being represented by the 
formula (lll-a), may alternatively be prepared by 
cyclodesulfurizing a thiourea of formula (XXIII), 
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45 



which may In situ be formed by condensing an 
isothiocyanate of formula (XXII) with an aromatic 
alcohol (IX) following the procedures described 
hereinabove for the preparation of (l-a) starting 
from (VIII) and (IX), and, if desired, subsequently 
N-alkylating the thus obtained intermediate (XXIV) 
and eliminating the protective group P as de- 
scribed hereinabove. 
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(XXII) (IX) 




(Ill-a) 

The intermediates of formula (HI) can also be 
prepared by cyciizing an intermediate (XXV), which 
in situ may be formed by reacting an isocyanate or 
isothiocyanate (XXI) with an aromatic amine (XII), *5 
and. if desired, subsequently N-alkylating the thus 
obtained intermediate (XVI) and eliminating the pro- 
tective group P as described hereinabove. 

40 
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R 



P-t^ }~Q-ll=C=Z 




(XXI) 



(XII) 



P-N 




Z 
II 



X 



A 1 ,2 



lis 



NH-C— NH 
(XXV) 

The intermediates of formula (III) may be pre- 
pared by reacting a bicyclic condensed oxazol-or 
thiazol of formula (VII) with a piperidine of formula - 
(XXVI), wherein E 1 and E* are selected so that 
during the reaction a radical of -NRMs formed, 



cyclization 



20 



25 



R 



rr i 

N ^ 4- 



A 2 
'i 3 



(XVI) 



N-alkylation 
(if desired) 



+ deprotection 



(III) 



following the procedures described hereinabove for 
the preparation of (I) starting from (VI) and (VII), 
and subsequently eliminating the protective group 
P in the thus obtained intermediate (XV) as de- 
scribed hereinabove. 



^ (XV) ^Protection (m) 



(XXVT) 



(VII) 



The intermediates of formula (V) and the Inter- 
mediates of formula (V) wherein R 1 is hydrogen, 
the latter intermediates being represented by the 
formula (V-a), can be prepared by reacting an 
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amine (Vl-a) with an aromatic ' isocyanate or 
isothiocyanate (XVIII), respectively by reacting an 
isocyanate or isothiocyanate (XI) with an aromatic 
amine (XX). 
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R A l 



R 



L-N 




N-C-NH- 



n , 



(VI-a) 



(XVIII) 



(V) 



R 



A - A 2 



(XI) 



(XX) 



20 



The intermediates of formula (VI-a) can be pre- 
pared by N-alkylating a piperidine of formula - 

(XXVII) with a reagent of formula (II), following the 
above-described procedures for the preparation of 
(I) starting from (II) and (III), followed by the re- 
moval of P in the thus obtained intermediates - 25 

(XXVIII) . 



(v-a) 



R 



(II) + HN Vs-N-P 
(XXVII) 



R 

L-N V g-N-P 

(XXVTII) 

deprotection 

(VI-a) 



At any stage of the above preparation - 
schemes, the intermediates wherein FT is hydrogen 
may be converted into the corresponding inter- 
mediates wherein R 1 is other than hydrogen follow- 
ing art-known procedures as described 
hereinabove. 

The compounds of formula (I) and some of the 
intermediates in this invention may have an asym- 
metric carbon atom in their structure. This chiral 
center may be pressent in R-and S-configuration, 
this R-and S-notation being in correspondence with 
the rules described in J. Org. Chem., 35, 2849- 
-2867(1970). 



Pure stereochemical^ isomeric forms of the 
45 compounds of this invention may be obtained by 
the application of art-known procedures. Dia- 
stereoisomers may be separated by physical sepa- 
ration methods such as selective crystallization and 
chromatographic techniques, e.g., counter current 
so distribution, and enantiomers may be separated 
from each other by the selective crystallization of 
their diastereomeric salts with optically active ac- 
ids. They may also be derived from the corre- 
sponding pure stereochemical^ isomeric forms of 
55 the appropriate starting materials, provided that the 
reaction occurs stereospecificaily. 
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It is evident that the cis and trans dia- 
stereomeric racemates may be further resolved 
into their optical isomers, cis( + ), cis(-). trans( + ) 
and trans (-) by the application of methodologies 
known to those skilled in the art. 5 

Stereochemical^ isomeric forms of the com- 
pounds of formula (I) are naturally intended to be 
embraced within the scope of the invention. 

The compounds of formula (I), their acid addi- 
tion salts and stereochemical^ isomeric forms pos- io 
sess useful pharmacological properites. Said useful 
farmacological properties can be demonstrated in, 
for example, the "Loss of Righting Reflex" test 
Illustrating the xylazine antagonistic properties of 
the compounds of the present invention. 15 

In view of their useful pharmacological prop- 
erties, the subject compounds may be formulated 
into various pharmaceutical forms for administration 
purposes. 

To prepare the pharmaceutical compositions of 20 
this invention, an effective amount of the particular 
compound, in base or acid-addition salt form, as 
the active ingredient is combined in intimate ad- 
mixture with a pharmaceutical acceptable carrier, 
which carrier may take a wide variety of forms 25 
depending on the form of preparation desired for 
administration. These pharmaceutical compositions 
are desirably in unitary dosage form suitable, pref- 
erably, for administration orally, rectally. percutane- 
ously. or by parenteral injection. For example, in 30 
preparing the composition in oral dosage form, any 
of the usual pharmaceutical media may be em- 
ployed, such as, for example, water, glycols, oils, 
alcohols and the like in the case of oral liquid 
preparations such as suspensions, syrups, elixirs 35 
and solutions: or solid carriers such as starches, 
sugars, kaolin, lubricants, binders, disintegrating 
agents and the like in the case of powders, pills, 
capsules and tablets. Because of their ease in 
administration, tablets and capsules represent the aq 
most advantageous oral dosage unit form, in which 
case solid pharmaceutical carriers are obviously 
employed. For parenteral compositions, the carrier 
will usually comprise sterile water, at least in large 
part, though other ingredients, for example, to aid 45 
solubility, may be included. Injectable solutions, for 
example, may be prepared in which the carrier 
comprises saline solution, glucose solution or a 
mixture of saline and glucose solution. Injectable 
suspensions may also be prepared in which case 50 
appropriate liquid carriers, suspending agents and 
the like may be employed. In the compositions 
suitable for percutaneous administration, the carrier " 
optionally comprises a penetration enhancing agent 
and/or a suitable wettable agent, optionally com- 55 
bined with suitable additives of any nature in minor 



proportions, which additives do not introduce a 
significant deletorious effect on the skin. Said ad- 
ditives may facilitate the adminsitration to the skin 
and/or may be helpful for preparing the desired 
compositions. These compositions may be admin- 
istered in various ways, e.g., as a transdermal 
patch, as a spot-on, as an ointment. Acid addition 
salts of (I) due to their increased water solubility 
over the corresponding base form, are obviously 
more suitable in the preparation of aqueous com- 
positions. 

It is especially advantageous to formulate the 
aforementioned pharmaceutical compositions in 
dosage unit form for ease of administration and 
uniformity of dosage. Dosage unit form as used in 
the specification and claims herein refers to phys- 
ically discrete units suitable as unitary dosages, 
each unit containing a predetermined quantity of 
active ingredient calculated to produce the desired 
therapeutic effect in association with the required 
pharmaceutical carrier. Examples of such dosage 
unit forms are tablets (including scored or coated 
tablets), capsules, pills, powder packets, wafers, 
injectable solutions or suspensions, teaspoonfuls, 
tablespoon-fuls and the like, and segregated mut- 
liples thereof. 

As mentioned hereinabove the compounds of 
the present invention show xyiazine-antagonistic 
properties. Xylazine is known in the art to produce 
a state of CNS depression (see, for example, Col- 
paert and Janssen, Eur. J. Pharmacol. 103, 169- 
171, 1984; Drew et ah, Eur. J. Pharmacol. 42, 123- 
130, 1977). 

In view of their capability to antagonize the 
effects of xylazine, the compounds of the present 
invention may be used as anti-depressiva. Another 
feature of the present invention consists in the fact 
that the compounds of formula (I) also show anti- 
Parkinson properties and therefore, they may also 
be useful in the treatment of Parkinson's disease. 

v Furthermore, the compounds of formula (I), 
their acid addition salts or stereochemical^ 
isomeric forms also possess useful enterokinetic 
activity, which makes them useful in the treatment 
of diseases related with disturbed enterokinesia. 
Said useful enterokinetic properties can conve- 
niently be demonstrated in a number of pharmaco- 
logical tests such as, for example, in the 
"Enhancement of Faecal Excretion" test, whereby 
the faecal excretion of test animals being pre- 
treated with saline (controls) or with test compound 
is compared. 

In view of the utility of the compounds of the 
present invention, there is provided a method of 
treating depressive conditions in warm blooded ani- 
mals suffering from said depressive conditions. 
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Said method comprises the administration to warm 
blooded animals of an anti-depressive effective 
amount of a compound of formula (I), a phar- 
maceutical^ acceptable acid addition salt, or a 
stereoisomeric form thereof. 

Further, there is also provided a method of 
treating warm blooded animals further from Parkin- 
son's disease, which method comprises the sys- 
temic administration to subjects suffering from said 
disease of an anti-Parkinson effective amount of a 
compound of formula (I), a pharmaceutically ac- 
ceptable acid addition salt, or a stereoisomeric 
form thereof. 

There is further provided a method of treating 
warm blooded animals suffering from diseases re- 
lated with disturbed enterokinesia, said method 
comprising the systemic administration to warm 
blooded animals of an amount, sufficient to treat 
said diseases, of a compound of formula (I), a 
pharmaceutically acceptable acid addition salt, or a 
stereochemical^ isomeric form thereof. 

Those of skill in treating depressive conditions, 
Parkinson's disease or diseases related with dis- 
turbed enterokinesia could easily determine the 
effective amount from the test results presented 
here. In general it is contemplated that an effective 
amount would be from 0.005 mg/kg to 20 mg/kg 
body weight, more preferably from 0.05 mg/kg to 5 
mg/kg body weight 

The following examples are intended to illus- 
trate and not to Rmit the present invention in all its 
aspects. Unless otherwise stated all parts therein 
are by weight 

EXAMPLES 



A) Preparation of Intermediates. 



Example 1 

A mixture of 64 parts of methyl 3-methyl-4-oxo- 
1-piperidinecarboxylate, 305 parts of nitromethane 
and 3.02 parts of 1 ,2-ethanediamine was stirred 
and refluxed for 4 hours. The reaction mixture was 
evaporated. The residue was taken up in trich- 
loromethane. The solution was washed twice with a 
dilute hydrochloric acid solution, dried, filtered and 
evaporated yielding 70 parts (87.2%) of methyl 3.6- 
dihydro-3-methyl-4-(nitromethyl)-1 (2H)- 
pyridinecarboxylate as a residue (intermediate 1): 

In a similar manner there was also prepared: 

ethyl 3,6-dihydro-4-(nitromethyl)-1 (2H)-pyridinecar- 
■boxylate (intermediate 2). 



Example 2 

To a stirred and cooled mixture of 85.5 parts of 
ethyl 4-OXO-1 -piperidinecarboxylate, 33.6 parts of 

5 nitromethane and 240 parts of methanol were ad- 
ded dropwise 10 parts of a sodium methoxide 
solution 30% at 10-15°C. Upon completion, stirring 
was continued first for 2 hours at about 10°C and 
further overnight at room temperature. The reaction 

10 mixture was evaporated at room temperature, 
crushed ice was added to the oily residue and the 
whole was acidified with acetic acid. The product 
was extracted with trichloromethane. The extract 
was dried, filtered and evaporated. The oily residue 

T5 was solidified on triturating in petroleum ether. The 
product was filtered off and dried, yielding 73 part 
of ethyl 4-hydroxy-4-(nitromethyl)-1 -piperidinecar- 
boxylate (intermediate 3). 

20 Example 3 

A mixture of 41 parts of ethyl 3.6-dihyan>4- 
{nitromethy!h1(2H)-pyridinecarboxyIate and 400 
parts of methanol, saturated with ammonia, was 
25 hydrogenated at normal pressure and at room tem- 
perature with 6 parts of Raney-nicke! catalyst After 
the calculated amount of hydrogen was taken up, 
the catalyst was filtered off and the filtrate was 
evaporated, yielding 35 parts (98.9%) of ethyl 4- 
30 (aminomethyI)-1-piperidinecarboxylate 
(intermediate 4). 

In a similar manner there was also prepared: 

methyl cis -4-(aminomethyI)-3-methyf-1 - 
35 piperidinecarboxylate (intermediate 5). 

Example 4 

A mixture of 73 parts of ethyl 4-hydroxy-4- 
40 ^(nitromethyl)-1 -piperidinecarboxylate, 400 parts of 
methanol and 150 parts of acetic add was hy- 
drogenated in the Parr-apparatus with 5 parts of 
palladium-on-charcoal catalyst 10%. After the cal- 
culated amount of hydrogen was taken up, the 
45 catalyst was filtered off and the filtrate was evap- 
orated. To the residue was added crushed ice and 
the whole was alkalized with potassium hydroxide. 
The aqueous phase was salted out with potassium 
carbonate and the product was extracted with ben- 
so zene. The extract was dried, filtered and evap- 
orated, yielding 63.5 parts of ethyl 4- 
(aminomethyl)-4-hydroxy-1-piperidinecarboxylate; 
mp. ± 82° C (intermediate 6). 

55 
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in similar manner there were also prepared: 



Example 6 



ethyl 4-[[(phenylmethyI)amino]methyl]-l - 

piperidinecarboxylate (intermediate 7); 

5 

ethyl 4-[[(2-phenyiethyl)(phenylmethyl)amino]- 
methyl]-1 -piperidinecarboxylate (intermediate 8); 
and 

ethyl 4-[3-[(pheny lmethyl)amino]propyl]-1 - io 

piperidinecarboxylate (intermediate 9). 

Example 5 

To a stirred and cooled (-10°C) mixture of 41.6 ts 
parts of N.N'-methanetetraylbis^ycIohexanamine], 
101 parts of carbon disulfide and 450 parts of 
tetrahydrofuran was added dropwise a solution of 
31.2 parts of 1-acetyl-4-piperidinmethanamine in 90 
parts of tetrahydrofuran. Upon completion, stirring 20 
was continued overnight at room temperature. The 
reaction mixture was evaporated. 2,2'-Ox- 
ybispropane was added to the residue. The 
precipitate was filtered off and the filtrate was evap- 
orated, yielding 40 parts (100%) of 1-acetyl-4- 25 
(isothiocyanatomethyl) piperidine as a residue 
(intermediate 10). 

In a similar manner there was also prepared: 

2,3-dihydro-6-isothiocyanato-1 ,4-benzodioxin - 30 
(intermediate 11). 



A mixture of 4 parts of 1-acetyl-4- 
(isothiocyanatomethyl)piperidine, 2.2 parts of 4- 
fluorobenzenamine and 90 parts of tetrahydrofuran 
was stirred overnight at reflux temperature. The 
reaction mixture was evaporated, yielding 6.2 parts 
(100%) of N •[(1-acetyl-4-piperidinyl)methyl]-N , -(4- 
fluorophenyl)thiourea as a residue (intermediate 
12). 

In a similar manner there was also prepared: 

N-[(1-acetyl-4-piperidinyl)methyl]-N , -(2- 
fluorophenyl)thiourea (intermediate 13). 

Example 7 

A mixture of 3.1 parts of 1-acetyl-4- 
piperidinemethanamine, 3.4 parts of 1-chloro-4- 
isothiocyanatobenzene and 90 parts of 
tetrahydrofuran was stirred for 3 hours at room 
temperature. The reaction mixture was evaporated, 
yielding 6.5 parts (99.7%) of N-[(1-acetyl-4- 
piperidinyl)methyI]-N*-(4-chlorophenyi)thiourea as a 
residue (intermediate 14). 

In a similar manner there was also prepared: 



Tabel I 



NO. 


P 


R 


Q 


R 1 R' 


1 


isomerism mp.(°C) 


15 


C-H-OCO 


4-OH 


CH 2 


H 


H 


157.8 


16 


CH 3 CO 


H 


CH 2 


H 


H 


175.1 


17 


C n H c OCO 


H 


CH 2 


H 


4-CH 3 




18 


C 2 H 5 OCO 


H 


CH 2 


H 


2-C1 


• - oil 


19 


C 2 H 5 OC ° 


H 


CH 2 


H 


2-CH3 




20 


C 2 H 5 OCO 


H 


CH 2 


H 


4-OH 


oil 


21 


C 2 H 5 OCO 


H 


CH 2 


3-CH 3 0 


5-CH 3 0 
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5 



10 



22 


C 2 H 5 OCO 


H 


CH 2 


23 


CH 3 CO 


H 


CH 2 


24 


CH3CO 


H 


CH 

2 


25 


CHgCO 


H 


CH 2 


26 


C 2 H 5 OCO 


H 


°2 H 4 


27 


CH 3 OCO 


3-CH3 


CH 2 



2-CH 3 0 5-CH 3 0 - oil 

2-CH 3 0 4-CHgO - 157 . 0 



3-0-0^-0-4 

3-0-C 0 H -0-4 
2 4 



3-CH3O 5-CH 3 0 - 134 

H H cis oil 
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In a similar manner there was also prepared: 

Il-[(1-acetyl-4-piperidinyl)methyl]-N43 f 4 ( 5- 
trimethoxyphenyl)thiourea (intermediate 28). 

Example 8 

To a stirred mixture of 5.8 parts of N-[(1 -acetyl- 
4-piperidinyi)methyl>N , -pheny!thiourea and 1 60 
parts of tetrachloromethane were added 3.7 parts 
of bromine. The whole was stirred and refiuxed for 
15 minutes. After the additions of 16 parts of 



40 



45 



ethanol and 16 parts of acetonitrite. the reaction 
mixture was cooled. The precipitated product was 
filtered off, washed wfth acetonitrile and dried. The 
. hydrobormide salt was dissolved in methanol and 
water. This solution was alkalized with ammonium 
hydroxide. The precipitated product was filtered off, 
washed with water and dried, yielding 2.7 parts of 
1-acetyl-N (2-benzothiazolyl)4- 
piperidinemeth an amine ; mp. 138.1 °C 
(intermediate 29). 

In a similar manner there were also prepared: 



P-N 




55 
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R 
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Tabel II 



No. 


P 


R 


Q 


R* 




R' 1 


isomerism salt/ 
base 


rap. 
CO 


30 


CLH c OCO 


4~OH 


CH 2 


H 




H 




base 


100 


31 


CH 3 CO 


H 


CH 2 


H 




6-C1 




HBr 




32 


CH 3 CO 


H 


CH 2 


H 




6-F 




HBr 




33 


CH CO 


H 


CH 2 


H 




4-F 




HBr 




34 


C n H c OCO 


H 


CH 2 


H 




6-CH 3 




HBr 




35 


C 2 H 5 OCO 


H 


CH 2 


H 




4-C1 




HBr 




36 


C^H e OCO 


H 


CH 2 


H 




4-CH3 




HBr 




37 


C 2 H 5 OCO 


H 


CH, 


H 




6-OH 




base 


oil 


38 


C-H.OCO 


H 


CH 2 


5-CH 3 0 


7-CHgO 




HBr 




39 


C 2 H 5 OCO 


H 


CH 2 




7-CH 3 0 




base 




40 


CH 3 CO 


H 


CH 2 


5-CH 3 0 


6-CH 3 0 




base 




41 


C-H.OCO 


H 


C 2 H 4 


S-OLO 


7-CH 3 0 




HBr 




42 


CH 3 OCO 


3-CH 3 


CH 2 


H 




H 


cis 


HBr 





In a similar manner there was also prepared: 

1-acetyl-N-(5,6,7-trimethoxy-2-ben20thia2olylh4- 
piperidinemethanamine (Intermediate 43). 

Example 9 

A mixture of 33.3 parts of N -[(1-acetyl-4- 
piperidinylJmethylhN^I.S-benzodioxol-S-yOthiourea. 
112.5 parts of hydrobromic acid solution 48% in 
water and 75 parts of water was stirred till all solid 
entered the solution. Then there were added 16 
parts of bromine and stirring was continued over- 
night at reflux. After cooling, the product was fil- 



tered off, washed with ethanol and dried, yielding 
26.5 parts (58.4%) of N-{4-piperidinylmethyl)-1 ,3- 
dioxolo[4,5-f]benzothiazol-6-amine dihydrobromide; 
mp. >260°C (intermediate 44). 

In a similar manner there was also prepared: 

6,7-dihydrr>N-(4-piperldinylrnethylH1,4]-dioxino- 
[2,3-f]benzothiazol-2-amine dihydrobromide; mp 
285 .2 °C (intermediate 45). 
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Example 10 

To a stirred and cooled (below 25°C) mixture 
of 13.9 parts of 7-aminothiazolo[5.4-d]pyrimidin-2- 
thiol and 180 parts of N, N-dimethylformamide 
were added portionwise 4.3 parts of a sodium 
hydride dispersion 50% while cooling. After stirring 
for 1 hour. 11.5 parts of iodomethane were added 
dropwise at a temperature below 25"C. Upon com- 
pletion, stirring was continued for 4 hours at room 
temperature. The reaction mixture was poured into 
water. The product was filtered off (the filtrate was 
set aside) and dried, yielding a first fraction of 5 9 
parts of 2-(methylthio)thia2oIo[5.4-d]pyrimidin-7- 
amme (intermediate 46). From the filtrate, the aque- 
ous layer was extracted wtih thrichloromethane. 
The extract was dried, filtered and evaporated. The 
residue was stirred in 2.2'-oxybispropane. The 
product was filtered off and dried, yielding a sec- 
ond fraction of 3.9 parts of 2-(methylthio)thiazolo- 
[5.4-d]pyrimidin-7-amine (intermediate 46.). 

Total yield : 9.8 parts (65.6%) of 2-(methylthio>- 
thiazolo[5,4-d]pyrimidin-7-amine (intermediate 46). 

During 1 hour, chlorine was bubbled through a 
stirred and cooled emulsion of 5 parts of 2- 
(methylthio)thiazolo[5.4-d]pyrimidin-7-amine in 24 
parts of methanol and 70 parts of water at a tem- 
perature below 10-C. After stirring for 1 hour at the 
same temperature, the precipitated product was 
filtered off. washed with water and with 2-pro- 
panone and dried, yielding 5.35 parts (80%) of 2- 

(methylsulfonyl)thia20lo[5.4-d]pyrimidin-7-amine 
monohydrochloride (intermediate 47). 

Example 11 

A mixture of 13 parts of ethyl 4-(2-aminoethyl>- 
1-piperidinecarboxylate. 12^ parts of 2-chloroben- 
20th.a20le. 15 parts of sodium carbonate. 0.2 parts 
of sodium iodide and 18 parts of N.N- 
dimethylacetamide was stirred for 2 hours" "at 
140°C. Water was added and the product was 
extracted with 4-methyl-2-pentanone. The extract 
was dried, filtered and evaporated. The residue 
was converted into the hydrobromide salt in aceto- 
nitnle. The salt was filtered off and dried, yielding 
11 parts (40.8%) of ethyl 4-[2-[(2-benzothia2olyl)- 
ammo]ethyl]-l -piperidinecarboxylate mon- 
ohydrobromide; mp. 1 85.5»C (intermediate 48) 



In a similar manner there were also prepared: 

ethyl 4-[[(2-ben2othia2olyl)(2-phenylethyl)aminoV 
methylM -piperidinecarboxylate (intermediate 49)- 
5 and 

ethyl 4-[3-f(2-benzothia2olyl)amino]propylM- 
pipendinecarboxylate (intermediate 50). 

io Example 12 

A mixture of 11 parts of 1-acetyW- 
piperidinemethanamine and 9 parts of 2- 
(methylthio)thia2olo[5.4-b]pyridine was stirred and 

ts heated for 20 hours at 140«C. The whole wp<* 
punfied by column chromatography over silica 
using a mixture of trichloromethane and methanol - 
(95:5 by volume) as eluent. The pure fractions were 
collected and the eluent was evaporated, yielding 

20 13.5 parts (93%) of 1-acetyl-N-(thiazoto[5.4-bh 

pyndin-2-ylH-piperidinemethanamine as a residue 
(intermediate 51). 



25 



Example 13 



A mixture of 8.7 parts of 1-acetyl-N-(2-ben- 
zothia2olyl)-4-piperidinemethanamine. 1.44 parts of 
a sodium hydride dispersion 60% and 270 parts of 
N.N-dimethylformamide was stirred for 1 hour at 
30 room temperature. 5.48 parts of iodomethane were 
added dropwise slowly. Upon completion, staring 
was continued overnight at room temperature. The 
reaction mixture was poured into water. The prod- 
uct was extracted with 4-methyl-2-pentanone. The 
as extract was dried, filtered and evaporated in vacu 
The residue was purified by column chromatog- 
raphy (HPLC) over silica gel using a mixture of 
dichloromethane and methanol (93.75:1.25 by vol- 
ume) as eluent The second faction was collected 
40 and me e,uen t was evaporated, yielding 7.6 parts - 
(84%) of 1-acetyl-N-(2-benzomia2olyl)-N-methyl-4- 
pipendmemethanamine as a residue (intermediate 
52). 

45 Example 14 

A mixture of 140 parts of 1-acetyl-N-(2-ben- 
zothia2olyl)-4-piperidinemethanamine and 1500 
parts of a hydrobromic acid solution 24% in water 
so was stirred and refluxed for 5 hours. The reaction 
mixture was evaporated and the residue was sus- 
pended in boiling ethanol. After cooling, the prod- 
uct was filtered off and dried, yielding 122 parts - 
(79%) of N-(4-piperidinylmethyl)-2-ben- 
55 20thiazolamine dihydrobromide. hemihydrate: 
mp.>300°C (intermediate 53). 
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In a similar manner there was also prepared: 



s 

R 

Tabel II I 



MO. 


R 


Q 


R' 


R" 


isomerism salt/ 

base 


mp.(°C) 


54 


4 -OH 


^2 


H 


H 




2 HBr 


256.3 


55 


H 


CH 2 


H 


6-C1 




2 HBr 




56 


H 


CH 2 


H 


6-F 




2 HBr 




57 


H 


CH 2 


H 


4-F 




2 HBr 




58 


H 


CH 2 


H 


6-CH 3 




2 HBr 




59 


H 


CH 2 


H 


4-C1 




2 HBr 




60 


H 


CH 2 


H 


4-CH3 




2 HBr 




61 


H 


CH 2 


H 


6-OH 




2 HBr 




62 


H 


CH 2 


5-CHgO 


7-CH 3 0 




base 


oil 


63 


H 


CH 2 


4-CH 3 0 


7-CH 3 0 




2 HBr 




64 


H 


CH 2 


5-CHgO 


6-CH 3 0 




base 




65 


H 


°2 H 4 


H 


H 




2 HBr 




66 


H 


C 2 H 4 


5-CH 3 0 


7-CH 3 0 




2 HBr 


>260 


67 


3-CH 3 


CH 2 


H 


H 


els 


2 HBr 




68 


H 


C 3 H 6 


H 


H 




2 HBr 


220.1 



In a similar manner there was also prepared: 

N-(4-piperidinylmethyl)thiazolo[5,4-b]pyridin-2- 
amine dihydrobromide (intermediate 69); 

N-methyl-N-(4-piperidiny!methyl)-2- 
benzothiazolamine dihydrobromide (intermediate 
70); 



N-(2-phenylethyl)-N-(4-piperidinyImethyl)-2- 
benzothia20lamine (intermediate 71 ); 

5,6 f 7-trimethoxy-N-(4-piperidinyimethyl)-2- 
benzothiazolamine (intermediate 72). 
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Example 15 

A mixture of 15 parts of 4- 
(isothiacyanatomethyl)pyridine, 9.5 parts of 2- 
aminophenol and 160 parts of acetonitrile was 
stirred for 3 hours at room temperature. The 
precipitated product was filtered off, washed with 
2.2'-oxybispropane and crystallized from acetoni- 
trile, yielding 8.22 parts of N-(2-hydroxyphenyl)-N , - 
(4-pyridinylmethyI)thiourea; mp. 179.6°C - 
(intermediate 73). 

A mixture of 14 parts of N-(2-hydroxyphenyI)- 
N T -(4-pyridinyimethyl)thiourea, 20 parts of mercury- 
(II) oxide. 1 part of sulfur, 160 parts of 2-propanol 
and 160 parts of acetonitrile was stirred and re- 
fluxed for 14 hours. The reaction mixture was fil- 
tered over diatomaceous earth and the filtrate was 
evaporated- The oily residue was crystallized from 
acetonitrile, yielding 6.8 parts (56%) of N-(4- 
pyridinylmethyI)-2-benzoxazoiamine; mp. 147.9°C - 
(intermediate 74). 

A mixture of 4.5 parts of N-(4-pyridinylmethyl)- 
2-benzoxazolamine and 120 parts of methanol was 
hydrogenated at normal pressure at about 50 °C 
with 2 parts of rhodium-on-charcoal catalyst 5%. 
After the calculated amount of hydrogen was taken 
up. the catalyst was filtered off and the filtrate was 
evaporated, yielding 4.6 parts of N-(4-piperidinyl- 
methyl)-2-benzoxazolamine as an oily residue - 
(intermediate 75). 

Example 16 

A mixture of 13 parts of 1-(4-fluoro-2-hydrox- 
yphenyl)ethanone. 14.9 parts of (chloromethyl)- 
ben2ene, 16.4 parts of potassium carbonate, 0.1 
parts of potassium iodide and 120 parts of 2- 
propanone was stirred overnight at reflux tempera- 
ture. The reaction mixture was evaporated. The 
reaction mixture was poured into water. The prod- 
uct was extracted three times with trich- 
loromethane. The combined extracts were dried, 
filtered and evaporated. The residue was crystal- 
lized from a mixture of 2-propanol and water. The 
product was filtered off and dried, yielding 11 parts 
(58%) of 1 -[4-fluoro-2-(phenylmethoxy)pheny I]- 
ethanone (intermediate 76). 

A mixture of 11 parts of 1-[4-fIuoro-2- 
(pheny!methoxy)phenyl]ethanone. 8.48 parts of 3- 
chlorobenzenecarboperoxoic acid and 260 parts of 
dichioromethane was stirred for 5 days at room 
temperature. The precipitate was filtered off and 
the filtrate was stirred in a saturate thiosulfurate 
solution for 15 minutes. The organic layer was 
separated and stirred in a saturate hydrogen car- 
bonate solution for 15 minutes. The organic layer 



was separated, washed with water, dried, filtered 
and evaporated. The solid residue was stirred in 
240 parts of methanol. 5.3 Parts of sodium methox- 
ide were added portionwise. After complete addi- 

5 tion, the whole was stirred for 1 hour at room 
temperature. After evaporation in vacuo at 50 °C, 
the residue was stirred in water and acidified with 
hydrochloric add solution 3N . Trichloromethane 
was added, the organic layer was separated, 

70 washed twice with water, dried, filtered and evap- 
orated, yielding 10 parts (93%) of 4-f!uoro-2- 
(phenylmethoxy)phenol as a residue (intermediate 
77). 

To a stirred mixture of 2.5 parts of 4-fluoro-2- 
15 (phenylmethoxy)phenol , 2.3 parts of 1-bromo-3- 
chloropropane. 10 parts of water and 0.39 parts of 
tetrabutylammonium hydrogen sulfate was added 
dropwise a solution of 0.7 parts of sodium hydral- 
ide in 5 parts of D at 60°C (exothermic reaction : 
20 temperature rose to 70°). The whole was stirred for 
2 hours at 70°C. After cooling, the product was 
extracted twice with methylbenzene. The combined 
extracts were dried, filtered and evaporated, yield- 
ing 3.4 parts (100%) of 1-{3-chIoropropoxy)-4- 
25 fiuoro-2-(phenylmethoxy)benzene as a residue 
(intermediate 78). 

Example 17 

30 To a stirred and cooled (0°C) solution of 32.8 
parts of 3,4-dihydro-2H-1-benzopyran-2-methanol 
in 70 parts of pyridine and 117 parts of benzene 
was added dropwise a solution of 41.9 parts of 4- 
methylbenzenesuifonyl chloride in 63 parts of berv 

35 zene. Upon completion, stirring was continued for 
25 hours. The reaction mixture was washed suc- 
cessively with hydrochloric acid solution 10%, wit 
water and with a sodium carbonate solution 10%. 
The organic layer was dried, filtered and evap- 

40 orated. The residue was purified by column 
.chromatography over silica gel using trich- 
loromethane as eluent. The pure fractions were 
collected and the eluent was evaporated, yielding 
28.3 parts of 3,4-dihydro-2H-1-benzopyran-2- 

45 methanol 4-methylbenzenesulfonate(ester) as a sol- 
id residue; mp. 59.4° C (intermediate 79). 

(-h3.4-dihydn>2H-1 -benzopyran-2-methanoI 4- 
methylbenzenesulfonate (ester) (intermediate 80); 
so and 

( + )-3,4-dihydro-2H-1 -benzopyran-2-methanol 4- 
methylbenzenesulfonate (ester) (intermediate 81). 

55 
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Example 18 

A mixture of 5 parts of 1-[(2,3-dihydro-1,4- 
ben2odioxin-2-yI)methylH-piperidinemethanamine 
dihydrobromide, 1.6 parts of 4-fluorobenzaldehyde, 
3 parts of a solution of thiophene in methanol 4%, 
200 parts of methanol and 4 parts of calcium oxide 
was hydrogenated at normal pressure and at room 
temperature with 2 parts of palladium-on-charcoal 
catalyst 10%. After the calculated amount of hy- 
drogen was taken up, the catalyst was filtered off 
and the filtrate was evaporated, yielding 4.3 parts - 
(98.3%) of 1-[(2,3-dihydro-1 ,4-benzodioxin-2-yi)- 
methyl]-N-[(4-fIuorophenyl)methyl]-4- 
piperidinemethanamine as an oily residue - 
(intermediate 82). 

Example 19 

A mixture of 13.2 parts of 1 -[(2,3-dihydro-1 ,4- 
benzodioxin-2-yl)methyl]-a-methyl-N- 
(phenylmethyl)-4-piperidinemethanamine and 160 
parts of methanol was hydrogenated at normal 
pressure and at 50°C with 2 parts of palladium-on- 
charcoal catalyst 10%. After the calculated amount 
of hydrogen was taken up. the catalyst was filtered 
off and the filtrate was evaporated, yielding 8 parts 
(80.4%) of 1-[(2,3-dihydro-1 ,4-benzodioxin-2-yl)- 
methyI]-a-methyl-4-piperidinemethanamine as an 
oily residue (intermediate 83). 

In a similar manner there were also prepared: 

ethyl 4-[[(2-phenylethyl)amino]methyl]-1- 
piperidinecarboxylate (intermediate 84); and 

ethyl 4-(3-aminopropy l)-1 -piperidinecarboxylate - 
(intermediate 85). 

Example 20 

A mixture of 22.5 parts of 2,3-dihydro-1 ,4- 
benzodioxin-2-methanol 4-methylbenzenesuifonate 
(ester), 11.1 parts of 4-(2-methyM ,3-dioxolan-2-yl)- 
piperidine, 15 parts of sodium carbonate and 135 
parts of N,N-dimethylacetamide was stirred over- 
night at 75 °C. Water was added. The product was 
extracted with 4-methyl-2-pentanone. The extract 
was dried, filtered and evaporated, yielding 20.6 
parts (100%) of 1-[(2,3-dihydro-1,4-benzodioxin-2- 
yl)methyl]-4-(2-methyl-1,3-dioxolan-2-yl)piperidine 
as an oily residue (intermediate 86). 

A mixture of 20.6 parts of 1-[(2,3-dihydro-1,4- 
benzodioxin-2-yl)methyl]-4-(2-methyl-1,3-dioxolan- 
2-yl)piperidine and 200 parts of a hydrochloric acid 
solution 2N was stirred and refluxed for 15 hours. 
After cooling, crushed ice was added. The whole 



was treated with a sodium hydroxide solution. The 
product was extracted with dichloromethane. The 
extract was dried, filtered and evaporated. The 
residue was purified by column chromatography 

s over silica gel using a mixture of trichloromethane 
and methanol (99:1 by volume) as eluent. The pure 
fractions were collected and the eluent was evap- 
orated, yielding 10 parts (55.8%) of 1-[1-[(2,3- 
dihydro-1,4-benzodioxin-2-yl)methyl]-4-piperidinyl]- 

w ethanone as an oily residue (intermediate 87). 

A mixture of 10 parts of 1-[1-[(2,3-dihydro-1 t 4- 
benzodioxin-2-yOmethylH-piperidinyllethanone, 3.8 
parts of benzenemethanamine, 1 part of a solution 
of thiophene in methanol 4% and 160 parts of 

is methanol was hydrogenated at normal pressure 
and at 50°C with 2 parts of palladium-on-charcoal 
catalyst 10%. After the calculated amount of hy- 
drogen was taken up, the catalyst was filtered off 
and the filtrate was evaporated, yielding 13.2 parts 

20 (100%) of H(2 t 3-dihydro-1,4-benzodioxin-2-yl)- 
methyl]-a-methyl-N-(phenylmethyl)-4- 
piperidinemethanamine as an oily residue - 
(intermediate 88). 

25 Example 21 

A mixture of 12.6 parts of 2-(bromomethyl)-2,3- 
dihydro-1,4-benzodioxin, 11 parts of N-(4- 
piperidinylmethyl)acetamide acetate (1:1), 15 parts 

30 of sodium carbonate, 0.1 parts of sodium iodide 
and 135 parts of N, N-dimethylacetamide was 
stirred overnight at 75 °C. The reaction mixture was 
poured into water. The product was extracted with 
4-methyl-2-pentanone. The extract was dried, fil- 

35 tered and evaporated. The residue was crystallized 
from a mixture of 1 ,1'-oxybisethane and 2,2*-ox- 
ybispropane. The product was filtered off and 
dried, yielding 3.2 parts (21.0%) of N-[[1-[(2,3- 
dihydro-1,4-benzodioxin-2-yl)methyl]-4-piperidinyl]- 

40 methyl]acetamide; mp. 137.9°C (intermediate 89). 

* A mixture of 2 parts of N -[[1-[(2,3-dihydro-1,4- 
benzodioxin-2-yl)methyl}-4-piperidinyl]methyl]- 
acetamide, 15 parts of a hydrobromic acid solution 
48% in water and 10 parts of water was stirred for 

45 4 hours at reflux temperature. The reaction mixture 
was evaporated. The residue was crystallized from 
a mixture of ethanol and acetonitrile. The product 
was filtered off and dried, yielding 2 parts of 1-[- 

(2,3-dihydro-1,4-benzodioxin-2-yl)methyl]-4- 
50 piperidinemethanamine dihydrobromide; mp. 

235.3 P C (intermediate 90). 

A mixture of 6.4 parts of (1-[(2.3-dihydro-1,4- 

benzodioxin-2-yl)methylH-piperidinemethanamine 

dihydrobromide, 4 parts of calcium oxide and 80 
55 parts of methanol was stirred for 3 hours at room 

temperature. Then there were added 5 parts of 1- 
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isothiocyanato-4-methoxybenzene and the whole 
was stirred for 3 hours at room temperature. The 
whole was filtered and the filtrate was evaporated. 
The sticky residue was suspended in a mixture of 
1,1'-oxybisethane and ^'-oxybispropane. the latter 
was decanted (the residue was set aside) and 
allowed to crystallize, yielding a first fraction of 1 
part of N-[[1-[(2,3-dihydro-1,4.ben2odioxin-2-yi>- 
methylH-piperidinylJmethylhN , -(4-methox- 
yphenyl)thiourea (intermediate 91). The residue, 
which was set aside, yield a second fraction of 5 
parts of N-[[1-[(2,3-dihydro-1,4-benzodioxin-2-yl>. 
methylH-piperidinyl]methyI>N '-(4-methox- 
yphenyl)thiourea (intermediate 91 ). 

Total yield : 6 parts (93.5%) of N-[[H(2,3-dihydro- 
1.4-benzodioxin-2-yl)methylJ-4-piperidinyIhmethylh 
N'-(4-methoxyphenyl)thiourea; mp. 147.9°C - 
(intermediate 91). 

B) Preparation of Final compounds. 



Example 22 

A mixture of 3.8 parts of 2-{bromomethyl-2,3- 
dihydro-l^benzodioxin. 6.3 parts of N-(4- 
piperidinylmethyD-2-benzothiazolamine 
dihydrobrornide, 10 parts of sodium carbonate. 0.1 
parts of sodium iodide and 68 parts of N, N- 
dimethylformamide was stirred for 48 hours at 
70 °C. The reaction mixture was poured into water 
and the product was extracted with 4-methyl-2- 
pentanone. The extract was dried, filtered and 
evaporated. The oily residue was crystallized from 
acetonitriie, yielding 2.8 parts of N -[[1-[(2,3- 
dihydro-1.4-benzodioxin-2-yl)methylH-piperidinylh 
methyl>2-benzothiazoIamine; mp. 139.9°C - 
(compound 1). 

In a similar manner there were also prepared: 

4-(2-benzothiazoIylaminomethyl)-1-(2- 
phenoxyethylH-piperidinol dihydrochloride; mp. 
209.3 °C (compound 2); 

N-[l-(2-phenoxyethylH-piperidinylmethyl}-2- 
benzothiazolamine; mp. 116.1°C (compound 3); 

N-[1-(3-phenoxypropyl)-4-piperidinylmethyI]-2- 
benzothiazolamine; mp. 113.7°C (compound 4); 
and 

4-(2-benzothiazolaminomethy I)-1 -(2,3-dihy dro-1 ,4- 

benzodioxin-2-yl-methyl)-4-piperidinol; mp. 176.2°C 
(compound 5). 



Example 23 

A mixture of 2.7 parts of (R)-(-)-2,3-dihydn>1 f 4- 
benzodioxin-2-methanol 4-methylbenzenesulfonate- 

5 (ester), 32 parts of N-(4-piperidinylmethyl).2-ben- 
zothiazolamine dihydrobrornide hemihydrate, 2.5 
parts of sodium carbonate and 76.5 parts of N 
,N-dimethylformamide was stirred overnight at 
70°C. After cooling, the reaction mixture was 

10 poured into water. The product was extracted three 
times with 4-methy!-2-pentanone. The combined 
extracts were dried, filtered and evaporated. The 
residue was purified by reversed phase chromatog- 
raphy (HPLC) over Li Chroprep RP 18 using a 

is mixture of trichloromethane, hexane and methanol 
(10:10:1 by volume) as eluent The pure fractions 
were collected and the eluent was evaporated. TT 
residue was crystallized from acetonitriie. The 
product was filtered off and dried, yielding 1.3 parts 
20 (38.6%) of (SH-hN.[[H(2,3^iihydn>1 t 4- 
benzodioxin-2-yl)rnethylH-piperidinyl]methyl>2- 
benzothiazolamine; mp. 133.3°C : [a}a»= - 
15.8698° (c = 0.5% in trichloromethane) - 
(compound 6). 
25 In a similar manner there were also prepared: 

(RH + )-N-nH(2.3-dihydro-1 ,4-benzodioxin-2-yl>- 
methylH-piperidinyI]methyl}r2-benzothiazolamine; 
mp. 133.1 °C : +16.6497° (c = 0 5% in 

30 trichloromethane) (compound 7); 

N-[p -[(2,3-dihydro-1 ,4-benzodioxin-2-y l)methyl]-4- 
piperidinyl}methyI]thiazolo[5,4-b]pyridin-2-amine: 
mp. 1 58.-4° C (compound 8); 

( + )-N-ni -[(3,4-dihydro-2H -1 -benzopyran-2-yP 
methylH-piperidinyl}methyl]-2-benzothiazoiamine; 
mp. 144.3-C : [aU = +68.93° (c= 1% in metha- 
nol) (compound 9); 

40 

* ( +HR)-iiH[H(2,3-d!hydro-1 ,4-benzodioxin-2-yI)- 
methylH-piperidinyl]methylhN -methyl-2-ben- 
zothiazolamine; mp. 111.7°C, [o] 0 = + 17.07° (c 
= 0.5% in trichloromethane) (compound 10); 

(-MSHN -[[1 -[(2 f 3-dihydro-1 ,4-benzodioxin-2-yf)- 
methy!H-piperidinyl]methylhN-methyN2- 
benzothiazolamine; mp. 103.5°C, [a] 0 = -15.81° - 
(c = 0.5% in trichloromethane) (compound 11); 

50 

( + HR)-N-[[1 -[(2.3-dihydro-1 ,4-benzodioxin-2-yI)- 
methyl]-4-piperidinyl]methyl]thiazolot5,4-b]pyridin- 
2-amine; mp. 159.6°C; [a]o = +17.00° (c= 0.5% 
in trichloromethane) (compound 12); 

55 

(-MS)-N-[[1 -{(2 f 3-dihydro-1 ,4-benzodioxin-2-yf)- 
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methylH-piperidinyl]methyI]thia2olo[5 t 4-b]pyridin- 
2-amine; mp. 160.5°C; [a] D = 17.48° (c= 0.5% in 
trichloromethane) (compound 13); 

(-)-N-[[1-[(3,4-dihydro-2H-l -benzopyran-2-yl)- 5 
methylH-piperidinyl]methyl]thia2o!o[5,4-b]pyridin- 
2-amine; mp. 177.4°C, [a] = -49.44° (c = 1% in 
trichloromethane) (compound 14); and 

N-[[1 -[(2,3-dihydro-1 ,4-ben2odioxin-2-yl)methy l]-4- 10 
piperidinyl]methyl]-5 f 7-dimethoxy-2- 
ben20thiazolamine; mp. 165.8°C (compound 15). 

Example 24 

75 

A mixture of 1.9 parts of 2-(bromomethyl)-2,3- 
dihydro-M-benzodioxin, 3.3 parts of 6-chloro-N-(4- 
piperidinylmethyl)-2-ben20thiazolamine 
dihydrobromide, 5 parts of sodium carbonate, 0.1 
parts of sodium iodide and 67.5 parts of N,N- 20 
dimethylacetamide was stirred overnight at about 
75°C. Water was added to the reaction mixture and 
the product was extracted with 4-methyI-2-pen-' 
tanone. The extract was dried, filtered and evap- 
orated. The oily residue was crystallized from a 25 
mixture of 1,1'-oxybisethane and 2.2'-ox- 
ybispropane. The product was filtered off and 
dried, yielding 1.8 parts (59.8%) of 6-chloro-N-[[1-[- 
(2,3-dihydro-1 ,4-benzodioxin-2-yl)methylh4- 
piperidinyl]-methyl]-2-ben2othiazoIamine; mp. 30 
155.8°C (compound 16). 

In a similar manner there were also prepared: 

N-[[1-[2-(2,6-dichlorophenoxy)ethyl]-4-piperidinyl]- 
methyl]-2-benzothiazoIamine dihydrobromide; mp. 35 
222.3°C (compound 17); 

N-[[1-[2-(2,6-dimethoxyphenoxy)ethyl]-4- 
piperidinyf]methyl]-2-benzothiazolamine 
dihydrobromide; mp. 1 71 .3 ° C (compound 1 8); 40 

N-[[1 -[(2.3-dihydro-1 ,4-benzodioxin-2-y l)methyl]-4- 

piperidinyl]methyl].6-fluoro-2-benzothia20lamine; 
mp. 152.0°C (compound 19); 

45 

N-[[1 -[(2.3-dihydro-1 ,4-benzodioxin-2-y i)methy IH- 
piperidinyl]methyl]-4-fluoro-2-benzothiazolamine; 
mp. 159.8°C (compound 20); 

N-[[1 -[(2.3-dihydro-1 ,4-benzodioxin-2-y l)methyl]-4- so 
piperidinyl]methyl]-6-methyl-2-benzotriiazolamine; 
mp. 1 23.6 ° C (compound 21 ); 

4-chloro-N-[[1 -[(2,3-dihydro-l ,4-ben2odioxin-2-yl)- 
methyl]-4-piperidinyl]methyl]-2-benzothiazolamine ss 



dihydrobromide; mp. 249.8°C (compound 22); and 

^-[[^[(S^-dihydro-l^-benzodioxin^-yOmethylH. 
piperidinyl]methyl]-4-methyl-2-benzothiazoiamine 
dihydrobromide; mp. 246.4°C (compound 23). 

Example25 

A mixture of 3.2 parts of 1-(3-chloropropoxy)-4- 
fluor-2-(phenylmethoxy)benzene, 4.1 parts of N -(4- 
piperidinylmethyl)-2-ben2othiazolamine 
dihydrobromide, 6 parts of sodium carbonate, 0.1 
parts of sodium iodide and 67.5 parts of N,N- 
dimethylacetamide was stirred overnight at 75 °C. 
Water was added and the product was extracted 
with 4-methyl-2-pentanone. The extract was dried, 
filtered and evaporated. The oily residue was cry- 
stallized from acetonitrile. The product was filtered 
off and dried, yielding 3.3 parts (65.2%) of N-[[1-[3- 
[4-fluoro-2-(phenylmethoxy)phenoxy]propyl]-4- 
piperidinyl]methyl].2-benzothiazolamine; mp. 
129.5°C (compound 24). 

In a similar manner there was also prepared: 

N-[[1-[3-(4-fluorophenoxy)propyl>4-piperidinyl> 
methyI]-2-benzothiazolamine 
dihydrobromide.hemihydrate; mp. 172.0°C - 
(compound 25). 

Example 26 

A mixture of 2.8 parts of 2,3-dihydro-1 ,4- 
benzodioxin-2-methanol methanesulfonate (ester), 
3.4 parts of 5,6,7-trimethoxy-N-(4-piperidinyl- 
methyl)-2-benzothiazolamine, 3 parts of sodium 
carbonate and 67.5 parts of N,N-dimethylacetamide 
was stirred overnight at about 75 °C. Water was 
added. The product was extracted with 4-methyl-2- 
pentanone. The extract was dried, filtered and 
evaporated. The residue was purified by column 
chromatography over silica gel using a mixture of 
trichloromethane and methanol (97:3 by volume) as 
eluent. The pure fractions were collected and the 
eluent was evaporated. The residue was converted 
into the (E)-2-butenedioate salt in ethanol and 2- 
propanone. The salt was filtered off and dried, 
yielding 22 parts (48.5%) of N-[[1-[(2,3-dihydro- 
1,4-benzodioxin-2-yl)methylH-piperidinyi]methyl]- 
5,6,7-trimethoxy-2-ben20thiazolamine (E)-2- 
butenedioate(2:3); mp. 171.6°C (compound 26). 

In a similar manner there were also prepared: 

£H[1 -[(2,3-dihydro-1 ,4-benzodioxin-2-yl)methyl]-4- 
piperidinyl]methyl>5,6,7-dimethoxy-2- 
benzothia2olamine; mp. 152.8°C (compound 27); 
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Example 27 

A mixture of 3.5 parts of 3.4-dihydro-2H-1- 
benzopyran-2-methanol 4-methylbenzenesuifonate- 
(ester), 4.7 parts of 6.7-dihydro-N-(4-piperidinyl- 
methylH1.4J-dioxino[2,3-f]benzothiazoJ-2-amine 
dihydrobromide, 6 parts of sodium carbonate and 
67.5 parts of N,N-dimethylacetamide was stirred 
overnight at 70°C. On the addition of water, the 
product was extracted with 4-methyl-2-pentanone. 
The extract was dried, filtered and evaporated. The 
residue was converted into the hydrobromide salt 
in 2-propanone. The salt was filtered off and dried, 
yielding 4.5 parts (71.3%) of NHI1-[(3,4-dihydn>2 
H-1-benzopyran*2-yl)-methylH-piperidinyl]methyl> 
6 .7-dihydro-[1 ,4]-dioxino[2,3-f]benzothiazoI-2-amir 
dihydrobromide; mp.>260°C (compound 31). 

In a similar manner there were also prepared: 



Tabel IV 



I 

MO. 


X 


R 


Q 


R' 


R' ' 


isomeric [a]* 


salt/ 


mp.(°C) 














form 


base 




32 


0 


H 


CH 2 


4-CHgO 


7-CH 3 0 




base 


184.4 


33 


0 


H 


CH 2 


5-CH 3 0 


7-CH 3 0 


(+)-(R) +15.27 


base 


167.1 


34 


0 


H 


CH 2 


5-CH 3 0 


7-CH 3 0 


(-)-(S) -17.88 


base 


166.6 


35 


CH 2 


H 


CH 2 


5-CH 3 0 


6-CH 3 0 




base 


92.9 


36 


CH 2 


H 


OH, 


5-CH 3 0 


7-CH 3 0 




2 HC1 


228.1 
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N-[[1 -[(2,3-dihydro-1 , 4-benzodioxin-2-yl)methy l]-4- 
piperidinyl]methylh1,3-dioxolo[4.5-f]benzothiazol-6- 
amine; mp. 160.1 °C (compound 28); 

-[(2,3-dihydro-1 ,4-benzodioxin-2-yl)methy!]-4- 5 
piperidinyl]methyl]-6 f 7-dihydro-tl.4Jdioxinch[23-fh 
benzothiazoI-2-amine; mp. 137.4°C (compound 
29); and 

N-[2-[1 -[(2,3-dihydro-1 ,4-benzodioxin-2-y IJmethyl]- to 
4-piperidinyl]ethyl]-2-benzothiazolamine; mp. 
121.7°C (compound 30). 
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37 CH- H C-H. 

2 2 4 

38 CH 2 3-CH 3 CH 2 
CH 2 



5-CH 3 0 
H 



7-CH 3 0 
H 



cis 



39 CH 2 H 

40 CH 2 H 



5-0-CH 2 -0-6 



C 3 H 6 



H 



H 



2 HBr 247.7 

2 HBr 265,3 

2 HBr 275.1 

base 104.2 



* c = 0.5% in dichloromethane 
In a similar manner there was also prepared: 

-[(2,3-dihydro-1 ,4-benzodioxin-2-yl)methyl]-4- 
piperidinyl]methyl]-N -<2-phenylethyl)-2-ben- 
zothiazotamine (E)-2-butenedioate(1 

mp. 174.8°C (compound 41); 

N"[[1 -[(2,3-dihydro-1 ,4-benzodioxin-2-y l)methyl]-4- 
piperidinyl]methyl}-2-benzothiazolamine dihydroch- 
loride; mp. 231 .6°C (compound 42); 

N-t[1-[2(4-fluorophenoxy)ethyl]-4-piperidinyl]- 
methyl]-2-benzothiazolamine ; mp. 116.8°C - 
(compound 43); 

N-[[1 -[2(4-f !uorophenoxy)ethy l]-4-piperidiny I]- 
methyl]-5,6-dimethoxy-2-benzothiazolamine; mp. 
139.7°C (compound 44); 

N-[[1-[2(4-fluorophenoxy)ethylh4-piperidinyl]- 
methyl]-5,6,7-trimethoxy-2-benzothiazolamine 
dihydrobromide; mp. 220.9 °C (compound 45); 

(-)-(S)-N-[[1 -[(2,3-dihy dro-1 ,4-benzodioxin-2-y \y 
methylJ-^piperidinyUmethylhS.ej-trimethoxy^- 
benzothiazolamine dihydrochloride; mp. 215.4°C - 
[a] | 5 = -42.73 (c= 0.5% methanol) - 

(compound 46); 

( + )-(R)-N-[[1 -[(2,3-dihydro-1 t 4-benzodioxin-2-yl)- 
methyl]-4-piperidinyl]methyl]-5 t 6 f 7-trimethoxy-2- 
benzothiazoiamine dihydrochloride; mp. 217.2°C, - 
[a] 25 -+42.77 (c= 0.5% methanol) - 
(compound 47); 

N-[[1-[2-(2-methoxyphenoxy)ethyl]-4-piperidinyl]- 
methyl]-2-benzothiazolamine; mp. 121 .1°C • 
(compound 48); 

N-[[l-[2-(2-methylphenoxy)ethylH-piperidinyi]- 
methyl]-2-benzothiazolamine; mp. 126.4°C • 
(compound 49); 

N-[2-[1-[2-(4-fluorophenoxy)ethyl]-4-piperidinyI]- 
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ethy!]-5,7-dimethoxy-2-benzothiazolamine; 
131.8°C (compound 50); 



mp. 



N-[[1-[2-(4-fluorophenoxy)ethyl]-4-piperidinyl]- 
methyl]-5,7-dimethoxy-2-ben20thiazoiamine 
dihydrobromide; mp. 249.2°C (compound 51); and 

cis -N-[[1 -[2-(4-fluorophenoxy)ethy l]-3-methyl-4- 
piperidinyl]methyl]-2-benzothiazolamine; mp. 
95.9 °C (compound 52). 

In a similar manner there is also prepared; 

N-[3-[1-(2.3-dihydro-1.4-benzodioxin-2-yl)methyl]-4- 
piperidinyl]propyl]-5,6-dimethoxy-2- 
benzothiazolamine (compound 53). 

Example 28 

A mixture of 3.2 parts of 3,4-dihydro-2H-1- 
benzopyran-2-methyl 4-methylbenzenesulfonate- 
(ester), 4.2 parts of N-(4-piperidinylmethyl)-2-ben- 
zothiazolamine dihydrobromide hemihydrate, 5.3 
parts of sodium carbonate, 240 parts of 4-methyi-2- 
pentanone was stirred and refluxed for 24 hours 
using a water-separator. The reaction mixture was 
cooled, washed with water, dried, filtered and evap- 
orated. The residue was purified by column 
chromatography over silica gel using a mixture of 
trichloromethane and methanol (93:7 by volume) as 
eluent. The pure fractions were collected and the 
eluent was evaporated. The residue was crystal- 
lized from 2,2'-oxybispropane. The product was 
filtered off and dried, yielding 1.92 parts (48.8%) of 
N-[[1-[3,4-dihydro-2H-1-ben20pyran-2-yl)methylH- 
piperidinyl]methyI]-2-benzothiazolamine; mp. 
1 50.0 °C (compound 54). 

In a similar manner there were also prepared; 

(±)-N-[[l -[(2,3-dihydro-2-methyl-1 ,4-benzodioxin-2- 
yl)methyl]-4-piperidinyl]methyl]-2- 
benzothiazolamine; mp. 126.2°C (compound 55); 
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and 

W-N-[[1 -[(3.4-dihydro-2 H-1 -benzopyran-2-yl)- 
methyl]-4-piperidinyl]methyI]-2-benzothiazo!amine; 
mp. 145.1 °C (compound 56). 

Example 29 

A mixture of 4.2 parts of 2,3-dihydro-1 ,4- 
benzodioxin-2-methanol 4-methylbenzenesuIfonate 
(ester), 5.1 parts of 2-[(4-piperidinylmethyl)-amino]- 
6-benzothiazolol dihydrobrornide, 10.5 parts of N, 
N<Jiethylethanamine and 67.5 parts of N, N 
-dimethylacetamide was stirred overnight at 80 °C. 
Water was added. The product was extracted with 
4-methyf-2-pentanone. The extract was dried, fil- 
tered and evaporated. The residue was converted 
into the hydrochloride salt in 2-propanol. The whole 
was evaporated. The oily residue was crystallized 
from a mixture of ethanol and acetonitrile. The 
product was filtered off and dried, yielding 22 parts 
(36.4%) of 2-[[[1-[(2,3-dihydro-1 ( 4-benzodioxin-2- 
yl)methyl]-4-piperldinyl]methyl]aminol-6- 
benzothiazolol dihydrochloride; mp. 218.6°C - 
(compound 57). 

Example 30 

A mixture of 6.7 parts of 1-[(2,3-dihydro-1,4- 
benzodioxin-2-yl)methyl]-4-piperidinemethanamine 
dihydrobrornide. 326 parts of 2-(methylsulfonyl)- 
thiazolo[4,5-c]pyridine, 4.25 parts of sodium car- 
bonate and 18 parts of N,N-dimethylacetamide was 
stirred for 2 hours at 150°C. The reaction mixture 
was poured into ice water. The product was ex- 
tracted with 4-rnethyl-2-pentanone. The extract was 
dried, filtered and evaporated. The residue was 
purified by column chromatography over silica gel 
using a mixture of trichloromethane and methanol 
(97:3 by volume) as eluent. The pure fractions were 
collected and the eluent was evaporated. The resi- 
due was crystallized from 1.1'-oxybisethane. The 
product was filtered off and dried, yielding 1.15 
parts (20%) of N C1-[(2,3-dihydro-1,4-benzodioxin- 
2-yl)methylH-piperidinyI]methyl]thiazolo[4 t 5-c- 
]pyridin-2-amine; mp. 147.1 6 C (compound 58). 

In a similar manner there was also prepared: 

HM[1 -[(2,3-dihydro-1 ,4-benzodioxin-2-y!)methyl}-4- 
piperidinyl]methyI]thiazolo[5,4-d]pyrimidine-2.7- 
diamine; mp. 188.8°C (compound 59. 
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Example 31 

A mixture of 4 parts of 1-[(2,3-dihydro-1,4- 
benzodioxin-2-yl)methylha-methyl-4- 
5 piperidinemethanamine, 2.7 parts of 2-chloroben- 
zothiazole, 1 .5 parts of calcium oxide and 1 8 parts 
of N, N-dimethylacetamide was stirred for 4 hours 
at 140°C. The whole was filtered and to the filtrate 
was added 4-methyi-2-pentanone. The whole was 

10 washed with water, dried, filtered and evaporated. 
The residue was purified by column chromatog- 
raphy over silica gel using a mixture of trich- 
loromethane and methanol (97:3 by volume) as 
eluent The pure fractions were collected and the 

75 eluent was evaporated. The residue was converted 
into the ethanedioate salt in ethanol and acetoni 
trile. The salt was filtered off and dried, yielding 3.^., . 
parts (39.7%) of N-[HH(2.3-dihydro-1 .4- 
benzodioxin-2-yI)methylH-piperidinyl]ethylh2- 

20 benzothiazolamine ethanedioatefl -2); mp. 179.6°C 
(compound 60). 

In a similar manner there was also prepared: 

N-[[1 -[(2,3-dihydro-1 ,4-benzodioxin-2-yI)methyf]-4- 
25 piperidinyl]methyl]-N -{(4-fiuorophenyi)metrryf]-2- 
benzothiazolamine ethanedioate(1:l); mp. 135-5°C 
(compound 61). 

Example 32 

30 

To a stirred solution of 11.85 parts of N-{1-£- 
(2.3-dihydro-1 ,4-benzodioxin-2-yI)methyl]-4- 
piperidinylmethyl]-2-benzothiazolamine in 72 parts 
of N,N-dimethylforrnamide were added portionwise 

35 1.5 parts of a sodium hydride dispersion 50%. 
Upon completion, stirring was continued for 31 
minutes. A solution of 4.6 parts of iodometharte in 
18 parts of N.N^iimethylformamide was added 
dropwise. The whole was stirred overnight at room 

40 .temperature. The reaction mixture was poured into 
water and the product was extracted twice with 4- 
methyl-2-pentanone. The combined organic layers 
were dried, filtered and evaporated. The residue 
was separated by column chromatography over 

45 silica gel using a mixture of trichloromethane and 
methanol (97:3 by volume) as eluent The first 
fraction was collected and the eluent was evap- 
orated. The residue was crystallized from a mixture 
of acetonitrile and I.V-oxybisethane, yielding 1 part 

so of N-[[1-t(2,3-dihydro-1,4-benzodioxin-2-yl)methyl]- 
4-piperidinyl]methyl}-N- -methyl-2-ben- 
zothiazolamine; mp. 125.4°C (compound 62). 
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Example 33 

To a stirred mixture of 1.12 parts of 2-furancar- 
boxylic acid, 2.02 parts of N,N-diethylethanamine 
and 195 parts of dichloromethane were added 2.55 
parts of 2-chloro-1-methylpyridinium iodide. Stirring 
was continued for 30 minutes at room temperature. 
A solution of 3.93 parts of N-[l-[(2,3-dihydro-1,4- 
benzodioxin-2-yl)methyl]-4-piperidiny!methyl]-2- 
benzothiazolamine in tetrahydrofuran was added 
and the whole was stirred first for 1 hour at room 
temperature and then overnight at reflux. After 
cooling, the reaction mixture was poured into water. 
The product was extracted with dichloromethane. 
The extract was dried, filtered and evaporated. The 
residue was purified by column chromatography 
over silica gel using a mixture of trichloromethane 
and methanol, saturated with ammonia, (97:3 by 
volume) as eluent. The pure fractions were col- 
lected and the eluent was evaporated. The residue 
was converted into the hydrochloride salt in 2- 
propanone. The salt was filtered off and dried, 
yielding 2.2 parts (41.8%) of N-(2-benzothiazolyl- 
N-[[1 -[(2.3-dihydro-1 ,4-benzodioxin-2-y !)methyi]-4- 
piperidinyl]methyl]-2-furnacarboxamide mon- 
ohydrochloride; mp. 217.7°C (compound 63). 
In a similar manner there were also prepared: 

N-(2-benzothiazoly l)-N -[[1 -[(2,3-dihydro-1 ,4- 

benzodioxin-2-yl)methyl]-4-piperidinyl]methyl]-4- 
methoxybenzamide; mp. 125.6°C (compound 64); 

N-(2-benzothiazolyI)-N -[[1 -[(2,3-dihydro-1 ,4- 

benzodioxin-2-yl)methyl]-4-piperidinyl]methyl]-4- 
(trifluoromethyl)benzamide; mp. 147.0°C 
(compound 65); 

N-(2-benzothiazoly l)-N .[[1 -[(2,3-dihydro-1 ,4- 

benzodioxin-2-yl)rhethyiH-piperidinyl]methylI-3,4- 
dimethoxybenzamide; mp. 135.0°C (compound 
66); and 

N-(2-benzothiazoly I)-N-[[1 -[(2,3-dihydro-1 ,4- 
benzodioxin-2-yl)methyl]-4.piperidinyl]methyl].2- 
thiazolecarboxamide; mp. 125.8°C (compound 67). 

Example 34 

To a stirred mixture of 8.3 parts of N-[[1-[(2,3- 
dihydro-1,4-benzodioxin-2-yl)methyi]-4-piperidinyl]- 
methyl]-N '-(4-methoxyphenyl)thiourea t 60 parts of 
trichloromethane and 240 parts of tetrach- 
loromethane were added at once 3.1 parts of bro- 
mine. The whole was stirred and refluxed for 1 
hour. After cooling, the reaction mixture was treat- 
ed with a sodium hydroxide solution. The organic 



layer was separated, dried, filtered and evaporated. 
The residue was purified by column chromatog- 
raphy over silica gel using a mixture of trich- 
loromethane and methanol (95:5 by volume) as 

s eluent. The pure fractions were collected and the 
eluent was evaporated. The residue was crystal- 
lized from a mixture of 1.1-oxybisethane and 
2,2 f oxybispropane. The product was filtered off and 
dried, yielding 1.7 parts (21.0%) of N-[[l-[(2,3- 

10 dihydro-1 ,4-benzodioxin-2-yl)methylH^iperidinyl]- 
methyl]-6-methoxy-2-benzothiazoiamine; mp. 
134.7°C (compound 68). 

C. Pharmacological examples 

75 

Example 35 



20 Loss of righting reflex test 

Female Wistar strain rats weighing 220-270g 
were used throughout the test. Sixty minutes be- 
fore observations were made, the rats were treated 
25 with a test compound or with a saline solution. 
Thirty minutes later, all animals received an in- 
traperitoneal injection of 20 mg/kg body weight of 
xylazine. 

30 Thirty minutes after the injection of xylazine, saline 
pretreated (control) animals typically were in a 
state in which locomotor activity and other be- 
haviours were depressed or abolished, muscle tone 
was decreased, and the righting reflex was com- 
as promised in the manner detailed below. The de- 
gree of which the righting reflex was compromised, 
was scored 0-3 depending on the animal's re- 
sponse to it being put gently on its back on a flat 
surface. Score 3: complete loss of righting reflexes; 
40 score 2: some righting movements occur, but these 
faiP to result in a 180° turn of the body; score 1: 
righting movements do result in a 180° turn of the 
body, but the process takes noticeably more time 
than it does in normal animals; score 0: righting is 
45 effected with a speed similar to that of normal rats. 
EDjo-values were determined as those doses in mg 
per kg body weight capable of producing loss of 
righting reflex scores <3 in 50% of the tested 
animals. 

so 

The EDso-values of a number of compounds of 
formula (I) are depicted in the table below. The 
compounds in this table are not given for the 
purpose of limiting the invention thereto but only to 
55 exemplify the useful farmacological properties of all 
the compounds within the scope of formula (I). 
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Table V 



Compound Mo. Loss in righting reflex induced by ' 
xylazine ED 5Q -values in mg/kg i 


1 


0.30 ! 


6 


0.11 | 


7 


1.3 | 

i 


8 


0.08 ! 


19 


0.31 ! 


20 


0.066 ! 


21 


0.14 | 


58 


0.080 | 


68 


0.16 


13 


0.08 


42 


0.31 


57 


0.31 


34 


0.31 


26 


0.08 


27 


0.16 


35 


0.31 


28 


0.31 


30 


0.31 



D) Composition Examples 

The following formulations exemplify typical 
pharmaceutical compositions in dosage unit form 
suitable for systemic administration to animal and 
human subjects in accordance with the instant in- 
vention. 

"Active ingredient" (A.I.) as used throughout 
these examples relates to a compound of formula - 
(I) or a pharmaceutical^ acceptable acid addition 
salt thereof. 



45 



so 
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Example 36 : ORAL DROPS 

500 Grams of the AJ. was dissolved in 0.5 
liters of 2-hydroxypropanoic acid and 1.5 liters of 
the polyethylene glycol at 60-80 °C. After cooling to 
30-40°C there were added 35 liters of polyethylene 
glycol and the mixture was stirred well. Then there 
was added a solution of 1750 grams of sodium 
saccharin in 2.5 liters of purified water and while 
stirring there were added 2.5 liters of cocoa flavor 
and polyethylene glycol q.s. to a volume of 50 
liters, providing an oral drop solution comprising 10 
milligrams of the A.I. per milliliter. The resulting 
solution was filled into suitable containers. 



30 
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Example 37 : ORAL SOLUTION 

9 Grams of methyl 4-hydroxyben2oate and 1 
gram of propyl 4-hydroxybenzoate were dissolved 
in 4 liters of boiling purified water. In 3 liters of this 
solution were dissolved first 10 grams of 2,3- 
dihydroxybutanedioic acid and thereafter 20 grams 
of the A.I. The latter solution was combined with 
the remaining part of the former solution and 12 
liters 1,2,3-propanetrioI and 3 liters of sorbitol 70% 
solution were added thereto. 40 Grams of sodium 
saccharin were dissolved in 0.5 liters of water and 
2 milliliters of raspberry and 2 milliliters of goose- 
berry essence were added. The latter solution was 
combined with the former, water was added q.s. to 
a volume of 20 liters providing an oral solution 
comprising 20 milligrams of the active ingredient 
per teaspoonful (5 milliliters). The resulting solution 
was filled in suitable containers. 

Example 38 : CAPSULES 

20 Grams of the A.I., 6 grams sodium lauryl 
sulfate, 56 grams starch, 56 grams lactose, 0.8 
grams colloidal silicon dioxide, and 1.2 grams mag- 
nesium stearate were vigorously stirred, together. 
The resulting mixture was subsequently filled into 
1000 suitable hardened gelating capsules, compris- 
ing each 20 milligrams of the active ingredient 

Example 39 : FILM-COATED TABLETS 



Preparation of tablet core 

A mixture of 100 grams of the A.!., 570 grams 
lactose and 200 grams starch was mixed well and 
thereafter humidified with a solution of 5 grams 
sodium dodecyl sulfate and 10 grams polyvinylpyr- 
rolidone (Kollidon-K 90®) in about 200 milliliters of 
water. The wet powder mixture was sieved, dried 
and sieved again. Then there was added 100 
grams microcrystalline cellulose (Avicel®) and 15 
grams hydrogenated vegetable oil (Sterotex ®). 
The whole was mixed well and compressed into 
tablets, giving 10.000 tablets, each containing 10 
milligrams of the active ingredient. 



Coating 

To a solution of 10 grams methyl cellulose 
(Methocel 60 HG®) in 75 milliliters of denaturated 

5 ethanol there was added a solution of 5 grams of 
ethyl cellulose (Ethocel 22 cps ®) in 150 milliliters 
of dichioromethane. Then there were added 75 
milliliters of dichioromethane and 2.5 milliliters 
1,2,3-propanetrioI. 10 Grams of polyethylene glycol 

to was molten and dissolved in 75 milliliters of dich- 
ioromethane. The latter solution was added to the 
former and then there were added 2.5 grams of 
magnesium octadeconoate, 5 grams of polyvinyl- 
pyrrolidone and 30 milliliters of concentrated colour 

75 suspension (Opaspray K-1-2109®) and the whole 
was homogenated. 

The tablet cores were coated with the thus ob- 
tained mixture in a coating apparatus. 

20 

Example 40 : INJECTABLE SOLUTION 

1.8 Grams methyl 4-hydroxybenzoate and 0.2 
grams propyl 4-hydroxybenzoate were dissolved in 

25 about 0.5 liters of boiling water for injection. After 
cooling to about 50° C there were added while 
stirring 4 grams lactic acid, 0.05 grams propylene 
glycol and 4 grams of the A.I.. The solution was 
cooled to room temperature and supplemented 

30 with water for injection q.s. ad 1 liter volume, giving 
a solution of 4 milligrams A.I. per milliliters. The 
solution was sterilized by filtration (U.S.P. XVII p. 
811) and filled in sterile containers. 

55 Example 41 : SUPPOSITORIES 

3 Grams A.I. was dissolved in a solution of 3 
grams 2,3-dihydroxybutanedioic acid in 25 millili- 
ters polyethylene glycol 400. 12 Grams surfactant - 

40 (SPAN®) and triglycerides (Witepsol 555 ®) q.s. ad 
300 grams were molten together. The latter mixture 
was mixed well with the former solution. The thus 
obtained mixture was poured into moulds at a 
temperature of 37-38°C to form 100 suppositories 

45 each containing 30 milligrams of the active ingre- 
dient. 

Claims 

50 

1. A chemical compound having the formula 
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R 



a pharmaceuticaliy acceptable acid addition salt or 
a possible stereochemically isomeric form thereof, 
wherein 

-A , =A 2 -A 3 =AMs a bivalent radical having the for* 
mula 

-CH=CH-CH = CH-(a), 
-N = CH-CH = CH-(b), 
-CH = N-CH = CH-(c), 
-CH = CH-N = CH-(d), 
-CH=CH-CH = N-(e). 
-N = CH-N = CH-(f) or 
-CH = N-CH = N-(g), 

wherein one or two hydrogen atoms in said radicals 




Alk is d^alkanediyl; 

X is -O-or -CH,-; 

R 1 is hydrogen or d-ealkyl; 

R* and R* are each independently selected from 
the group consisting of hydrogen, halo, 
trifluoromethyl, hydroxy, C^alkyl, C^alkyloxy and 
phenyl Ct^alkyloxy; 

wherein aryl is a member selected from the group 
consisting of phenyl, susbtituted phenyl, pyridinyl, 
mono-and di(d-6alkyloxy)pyridinyl, thienyl, 



(f) -(g) and up to three hydrogen atoms in said 
radicals (a) -(e), may each independently from 
each other be replaced by halo, hydroxy, amino, 
70 trifluoromethyl, chalky! or C^alkyioxy, or two hy- 
drogen atoms in said radicals (a) -(e) substituted on 
adjacent carbon atoms may be replaced by a bival- 
ent radical of formula -0-CH 2 -0-or«0-CH 2 -CIVO-; 

75 2 is -O-or -S-; 

R 1 is a member selected from the group consistir 
of hydrogen, C^aikyl, d-e alkyicarbonyl, aryl d- 
6 aikyl, arylcarbonyl and Chalky loxycarbonyl; 

20 

Q is C^alkanediyi; 

R is a member selected from the group consisting 
of hydrogen. d-ealkyl, hydroxy and d^alkyloxy; 

L is a member selected from the group consisting 
of a radical of formula 



(h)r and a radical of formula 



(1); 



halothienyl, d^alkytthienyl. pyrrolyl, d- 
6 aJkylpyrrolyl. furanyl, furanyl substituted with d- 
6 aJkyl, pyrazinyl, thiazolyl and imidazolyl; said sub- 
stituted phenyl being phenyl substituted with up to 
3 substituents each independently selected from 
the group consisting of halo, hydroxy, 
trifluoromethyl. C^alkyl and d-ealkyloxy. 

50 

2. A chemical compound according to claim 1, 
wherein L is a radical of formula (h) wherein R 3 and 
R* are both hydrogen: or L is a radical of formula - 
(i) wherein R* is hydrogen, halo, Chalky!, d. 
55 6 aIkyloxy or phenyl d-ealkyloxy and R 4 is hydro- 
gen, halo or d^alkyloxy. 
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3. A chemical compound according to claim 2, 
wherein R is hydrogen, L is a radical of formula (h) 
wherein R J is hydrogen, or L is a radical of formula 
(i) wherein R l is hydrogen or halo and R 4 is hy- 
drogen; and R' is a member selected from the 
group consisting of hydrogen, d-e alkyl, d- 
6 alkylcarbonyl, aryl Chalky! and arylcarbonyl. 

4. A chemical compound according to claim 3, 
wherein Q is d. 3 alkanediyl; L is a radical of for- 
mula (h) wherein Alk is methylene; and R 1 is a 
member selected from the group consisting of hy- 
drogen, C^alkyl, aryl d. 2 alkyl and arylcarbonyl, 
wherein aryl is a member selected from the group 
consisting of phenyl, substituted phenyl, furanyl 
and thiazolyl; said substituted phenyl being phenyl 
substituted with up to 2 substituents each indepen- 
dently selected from the group consisting of halo, 
hydroxy, trifluoromethyl, methyl and methoxy. 

5. A chemical compound according to claim 4 
wherein A^A'-A^A* is a bivalent radical of for- 
mula (a) being optionally substituted with up to 
three d^alkyloxy radicals. 

6. A chemical compound according to claim 1, 
wherein the compound is N-[[1-[(2,3-dihydro-1.4- 
benzodioxin-2-yl)methyl]-4-piperidinyl]methyl]-2- 
benzothiazolamine. 

7. A chemical compound according to claim 1, 
wherein the compound is (S)-(-)-N-[[l-[(2,3-dihydro- 
1,4-benzodioxin-2-yl)methylh4-piperidinyl]methyl]- 
2-benzothiazolamine. 

8. A pharmaceutical composition comprising a suit- 
able pharmaceutical carrier and as active ingredient 
a therapeutically effective amount of a compound 
as claimed in any one of claims 1 to 7. 

9. An anti-depressive or anti-Parkinson or en- 
terokenetically effective composition comprising a 
suitable pharmaceutical carrier and as active ingre- 



w 



dient an effective anti-depressive or anti-Parkinson 
or enterokinetically effective amount of a com- 
pound as claimed in any one of claims 1 to 7. 

10. A method of preparing a pharmaceutical com- 
position, characterized in that a therapeutically 
effective amount of a compound as defined in any 
of claims 1 to 7 is intimately mixed with suitable 
pharmaceutical carriers. 

11. A compound as claimed in any one of claims 1 
to 7 for use as a medicine. 



12. A compound as claimed in any one of claims 1 
rs to 7 for use as an anti-depressive, anti-Parkinson or 

enterokinetic medicine. 

13. A process for preparing a chemical compound 
as claimed in any of claims 1 to 7, characterized 

20 by 



a) N-alkylating a piperidine of formula 
H-D (III), 

with a reagent of formula 
L-W (II), 



25 



30 wherein W represents a reactive leaving group, In a 
reaction-inert solvent; 

b) reductively N-alkylating a piperidine of formula - 
(III) with a carbonyl-compound of formula 



35 



L' = C = 0 (IV). 



said L* = C = O being a compound of a formula L-H 
wherein a -CH a -radical is oxidated to a carbonyl 
40 radical, in an reaction-inert solvent; 

c) cyclizing an urea or thiourea derivative of for- 
mula 



R 

L-N Vq-N-C-NH- 



z 
II 



/ 



A 1 



(V) 



A — A 



in a reaction-inert solvent, in the presence of an 
oxidant; 

55 

d) reacting a piperidine of formula 



33 
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R 

** (VI) 



R 



with a bicyclic condensed oxazol-or thiazol deriva- 
tive of formula 



70 




N 



(VII), 



in a reaction-inert solvent* 

wherein i) E* is a radical of formula -NR'H and P is 
a radical of formula -W\ wherein W 1 represents a 
reactive leaving group; or 



R 

/~K m 

L-N V-Q-NH-C- 



20 



25 



ii) E 1 is a radical of formula -W and E* is a radical 
of formula -NR'H, said -W having the previously 
defined meaning; 

e) cyclodesulfurizing a thiourea derivative of for- 
mula 



HO-r^ Av ^ 2 



(X) 



which in situ may be prepared by condensing an 
isothiocyanate of formula 35 



with an aromatic aminoalcohol of formula 46 



HO— fO A ^A 2 



R 

(VIII) 



El 

L-N VQ-N=C=£ 



4 A 3 (IX) ' 



55 

thus preparing a compound of formula 
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(I-a); 



f) cyclizing an urea or thiourea derivative of formula 



10 



20 



which in situ may be formed by reacting an 
isocyanate or isothiocyanate of formula 



(XIII) 



25 



— ~ 30 



(XI) 



with an aromatic amine of formula 



35 



I 



(XII) 



wherein W represents a leaving group, thus pre- 
paring a compound of formula 



45 



R 



N k. 



(I-b); or 
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g) reacting a piperidine of formula (III) with an 
alkene derivative of formula 



R 3 . . a 2 



E?-^0-(c 2 . 4 alk en «ilyl)-H (J[IV _ b) 



R 



respectively, in a reaction-inert solvent, thus pre- 
paring a compound of formula 

20 

2 



R 3 



R 4 




Jjr^°^(C 2 ^ 4 alkanedlyl)-D <I-c-l) , 



or 



3 

RN r^ N Y°" (C 2"4 alkanediyl)-D 

R 4jT JJ * * (I-c-2) respectively; 



wherein D represents a radical of formula 

35 




AW 



1 
1 3 



wherein -A^A'-A^A 4 -, 2. R\ Q and R are as the compounds of formula (I) into a therapeutically 
defined hereinabove; 45 active non-toxic acid addition salt form by treat- 
ment with an appropriate add or, conversely, Con- 
or, optionally converting the compounds of formula verting the acid addition salt into the free base 
(I) into each other following art-known group trans- form with alkali; and/or preparing stereochemically 
formation procedures, and, if desired, converting isomeric forms thereof. 

so 
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